This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


Journal  of  tbe 

Ropal  microscopical  Socletp 

CONTAINING  ITS  TRANSACTIONS  AND   PROCEEDINGS 

AND 

[a  SmiMARY  OP  CURRBNT  RESEARCHES  RELATING  TO 

ZOOXiOO-TT      .A^rriD      BOX-A-IT^ST 

Cprindpally  InTartebrata  and  Oryptogamia) 

EDITED    BY 
R.    a.    HEBB,    M.A.    M.D.    F.R.C.P. 

VITH  THB  ASSISTAMCB  OP  THB    PCBLICATION   COMMITTBB   AND 

J.  ABTHUB  THOMSOy,  MJL  F.B.S.B. 

Rggima  Prf/ess^r  tf  Hmtnral  History  im  the  Univertiiy  of  Abtrdton 

A.  H.  DISNEY,  yLA.  B.80.  CECIL  PBICE-JONES,  M.B.  Loro. 

FELLOWS    OF    THB    SOCIETY 
AND 

▲.  B.  BBNDLE,  M^  D^.  F.L.S.  HABOLD  MOOBE,  B.So. 

t  im  B^immf,  British  Mtueum  H^oolwich  Arsenal 


partibus,  per  totum  Natura  campum,  certitudo  omnia  innititur 
quas  qui  fugit  pariter  Naturam  fugit.— Ziffmr»j. 


FOR     THE     YEAR 

1906 


TO  BE   OBTAINED  AT   THE   SOCIETY'S  ROOMS. 

m  HANOVER  SQUARE,  LONDON,  W. 

or  Messrs.  WILLIAMS  ft  NORGATE,  14  Henrietta  Street,  London,  W.C. 

AMD  OF  Messrs.  DULAU  ft  CO.,  37  Soho  Square,  London,  W. 


,-  h    \  , 


•,v)Kr. 


i'ubLiv.-  LlZr.AKY 

I       T  Lt.t  i,    .    "    .'     iJaTIUNS. 

r.  iL;J7  L 


THE 


|offi»\    ^iqaaMfjical  ^jrc^tg. 


Sifcahlished  in  1839.    Inooiporated  by  Soyal  Oluurter  in  1866. 


The  Society  was  established  for  the  promotion  of  Miorosoopioal  and 
BMogjcal  Soienoe  by  the  oommonication,  disoossiony  and  publication  of  observa- 
tiana  and  daBoorerieB  relating?  to  (1)  improTomentB  in  the  constmoticm  and 
node  of  application  of  the  Microscope,  or  (2)  Biological  or  other  subjects  of 
lBfniiM»|iuial  TtoooarolL 

It  eoniiiato  of  Ordmary,  Honorary,  and  Ez-offlcio  Fellows  of  either  sex. 


OrdiJiary  Fellows  are  elected  on  a  Certificate  of  Beoommendation 
_  by  tfaxee  Ordinarr  Fellows,  setting  forth  the  names,  residence,  and 
dsecnpftiCHi  of  the  Candidate,  of  whom  the  first  proposer  must  have  personal 
knowiedse.  The  certificate  is  read  at  two  General  Meetings,  and  the  Candidate 
haQoied  for  at  the  second  Meeting. 

The  Admission  Fee  is  21.  2$. ;  and  the  Annual  Subscription  2Z.  SU.,  pay- 
able oo  cJoctiop,  and  subsequently  in  advance  on  1st  Januur  annually.  The 
Anmial  Saheeriptiops  may  be  compounded  for  at  any  time  for  31/.  10«.  Fellows 
ticiclfl  at  a  meeting  subsequent  to  that  in  February  are  only  called  upon  for 
a  psoportioiiate  part  of  the  first  year's  subscription.  The  annual  Subscrip- 
of  ¥^ows  permanently  residing  abroad  is  II.  lli.  64.  or  a  reduction  of 


Honorary  Fellows  (limited  to  50),  consisting  of  persons  eminent  in 
IGeioeoopieal  or  Biological  Science,  are  elected  on  the  recommendation  of  fiye 
Ofdmary  Pdlows  and  we  approval  of  the  Council 

Kx-offloio  Fellows  (limited  to  100),  consisting  of  the  PresidentB  for  the 
time  being  of  any  Societies  haying  obijects  in  whole  or  in  part  similar  to  those  of 
the  Soeiety,  are  elected  on  the  recommendation  of  ten  Ordinary  Fellows  and  the 
aiUMO^al  of  the  Council. 

^  Tbe  Council,  in  whom  the  management  of  the  proper^  and  affiurs  of 
Ae  Society  «  Tested,  is  elected  annually,  and  is  composea  of  the  President, 
foor  Viee-Presidents,  Treasurer,  two  Secretaries,  and  twelye  other  Ordinary 
Feflowa. 

Tlie  Meetings  are  held  on  the  third  Wednesday  in  each  month,  from 
October  to  June,  at  20  HanoTer  Square,  W.  (commencing  at  8  p.m.).  Visitors 
—  admitled  by  the  introduction  of  Fellows. 


Tlie   Jonmaly  containing  the  Transactions  and   Proceedings  of  the 
'  f ,  and  a  Summary  of  Current  Researches  relating  to  Zoology  and  Botany 
apally  Inyertebnta  and  Cryptc^mia),  Microscopy,  Ac.,  is  published 
ri  saoptfaly,  and  is  forwarded  poet-nee  to  all  Ordinary  and  Ex-offlcio  Fellows 
— =  *= — ^  jn  countries  within  the  Pdstal  Union. 


VbB  Iiibrary,  with  the  Instruments,  Apparatus,  and  Cabinet  of  Olnects, 
is  cfpetL  for  the  use  of  Fellows  daily  (except  Saturdays),  &om  10  a.m.  to  5  P.M. 
It  is  closed  for  four  weeks  during  August  and  September. 

of  prapo$dl  for  FoUowtikip^  and  amp  fwriker  k^ormaUon,  may  he  obtained  (y 
to  ike  Seontariee,  or  AaMomi-Seoretary,  ai  ike   Ltbrarp  of  the  Sooiety, 
W. 

a  2 


I 


f  atron 

HIS  MAJESTY  THE  KING. 


fasi-^rtsibents. 

Elected 

♦Sm  RiOHAKD  Owen,  K.CB.  D.C.L.  M.D.  LL.D.  P.R.S.    1840-1 

♦John  Lindley,  Ph.D.  F.R.S 1842-8 

♦Thomas  Bell,  F.R.S 1844-6 

•Jambs  Soott  Bowerbank,  LL.D.  F.R.S 1846-7 

♦George  Busk,  F.R.S 1848-9 

♦Arthur  Farrb,  M.D.  F.R.S 1850-1 

♦Geor&b  Jackson,  M.R.C.S 1852-8 

♦William  Benjamin  Carpenter,  C.B.  M.D.  LL.D.  F.R.S.    1854-5 

•George  Shadbolt  1856-7 

•Edwin  Lankester,  M.D.  LL.D.  F.R.S 1858-9 

•John  Thomas  Qubkett,  F.R.S 1860 

•EoBEET  James  Farrants,  F.R.C.S 1861-2 

•Chables  Brooke,  M.A.  F.R.S 1863-4 

*JA3a:s  Glaisher,  F.R.S 1865-6-7-8 

•Rev.  Joseph  Bancroft  Reade,  M.A.  F.R.S 1869-70 

•William  Kitchen  Parker,  F.R.S 1871-2 

•Charles  Brooke,  M.A.  F.R.S 1878-4 

Umnr  Clifton  Sorby,  LL.D.  F.R.S 1875-6-7 

•Henry  James  Slack,  F.G.S 1878 

•Lionel  S.  Beale,  M.B.  F.R.C.P.  F.R.S 1879-80 

•Pbtee  Martin  Duncan,  M.B.  F.R.S 1881-2-3 

Rkt.  William  Hy.  Dallinoer,  M.A.  LL.D.  F.R.S.  1884-5-6-7 
♦Charles  Thos.  Hudson,  M.A.  LL.D.  (Cantab.),  F.R.S.  1888-9-90 

Robert  Braithwaite,  M.D.  M.R.C.S 1891-2 

Albert  D,  Michael,  F.L.S 1893-4-5-6 

Edward  Milles  Nelson  1897-8-9 

William  Carruthers,  F.R.S.  F.L.S.  F.G.S 1900-1 

**^KY  Woodward,  LL.D.  F.R.S.  F.G.S.  F.Z.S 1902-3 

*  Deceased. 


i 


COUNCIL. 


Elbgted  17th  Jakuaby,  1906. 


DuKiHFiKLD  Henby  Soott,  UA.  Ph.D.  P.R.S.  F.L.8. 

Wynhb  E.  Baxtbb,  J.P,  P.G.S.  P.R.G.8. 
•A.  N.  Disney,  M.A.  B.Sc. 
♦Gbobge  C.  Kabop,  M.R.C.S. 

The  ^ght  Hon.  Sm  Fobd  North,  P.O.  F.R.8. 

Wynne  B.  Baxter,  J.P.  P.G.S.  F.R.G.S. 

S^uxttnxm. 

Rev.  W.  H.  Dallinobr,  LL.D.  D.Sc.  D.C.L.  F.R.S. 

F.L.S.  P.Z.S. 
E.  G.  Hbbb,  M.A.  M.D.  F.R.C.P. 

#rbmarg  ^tmbtxB  of  €onntxL 

Jas.  Mason  Allen. 

Ck)NRAD  Beck. 

Rev.  Edmund  Carb,  MA.  F.R.Met.S. 

J.  W.  H.  Eybb,  M.D.  F.R.S.  (Edin.). 
•A.  D.  Michael,  F.L.S. 

Henby  Geobgb  Plimmbb,  M.R.CS.  L.S.A.  F.L.S. 

Thomas  H.  Powell. 

C.  Pbiob-Jones  M.B.  (Lend.). 

Pbbcy  E.  Radlby. 

JuLins  Rheenbebo. 
*Chables  F.  Rousselbt. 

Henby  Woodwabd,  LL.D.  F.R.S.  P.G.S.  F.Z.S. 

*  Members  of  the  Publication  Committee. 


LTBHABTAW.  OITBATOB. 

Percy  E.  Radley.  Chables  P.  Roubbelet. 

A88I8TAHT    8ECRETABT. 

P.  A.  Pabsonb. 


CONTENTS. 


TBAN8A0TI0N8  OF  THE  SOOIETT. 

PAttl 

L— On    a  **F€Bi*  Sjrnangiom  ftom  the  Lower  Goal  MeMnrat  of  Bhore, 

liUMMhixe.    By  D^S.  Watson.    (Plates  L,  II.,  UI.)       1 

n.— The  PiMideiifs  Address:   Life   and  Work  of  Bernard  Benaolt    By 

DukiDileld  H.  Scott,  F.Ra    (PUtes  lY.,  Y.) 129 

m.— Onaa  Impfored  Form  of  Metallargioal  Miorosoope.  By  Walter  Bosenhain, 

B.A.  (Oantab.X  B.O.E.  cMelboome).    (Plate  VI.  and  Figs.  21-24)     ..     146 

ITw— A.    Simple  Method  of  Prodooing   Steieo-Photomiorographs.    By  W.  P. 

DoOman.    (PUteVIIL)      257 

T.— A  SHmfde  Method  of  Taking  Stereo- Photomicrographs,  and  Mounting  the 
Pkiots  withont  Cntting.  By  H.  Tayemer.  (Plates  IX.,  Z.,  XI.,  and 
Fig&S8,39) 200 

TL— SeeoDd  List  of  Botifera  of  NataL    By  Hon.  Thomas  Kirkman,  ML.O., 

F.BJL&    (Plate  XIL)       268 

YIL^-On  some  Oribatidn  from  the  Sikkim  Himalaya.    By  N.  D.  F.  Pearoe, 

Gbmhridge.    (Plate  XUL) 269 

TIIL— New  Finder  for  the  Mieiosoope.    By  Joeeph  M.  Ckxm.    (Figs.  40,41)    ..     274 

IXw— Gontribation  to  oor  Knowledge  of  the  Botifera  of  Sonth  Africa.  By  Oharles 

F.  Bonsselet,  Cnrator  and  F.R.M.8.    (Plates  XIY.,  XY.) 893 

X. — Ob  the  Limits  of  Besolfing  Power  for  the  Microscope  and  Telescope.    By 

Bdward  M.  NelK>n        521 

XL — On  the  Influence  on  Images  of  Oratings  of  Phase-Differences  amongst 

their  Spectra.    By  J.  Bheinberg        582 

XIL — Some  Botifera  of  the  Sikkim  Himalaya.    By  James  Murray.    Oommuni- 

eafted  by  C.  F.  Boumelei    (Plates  XYHL,  XIX.) 637 

XUL— Kote  on  an  Early  Criticism  of  the  Abbe  Theory.     By  A.  B.  Conrady, 

F.1LA.8.,  F.BJLS 645 

NOTES. 

Pkotocraphy  of  Diatoms.    By  T.  A.  (yDonohoe.    (Plate  YII.)       156 

IJtek  FSrld  mnmination.    By  J.  W.  Gordon      157 

P^goertosia  of  Ifalarial  Crescents.    By  J.  M.  Bernstein,  M.B.  (Lend.).    (Plate 

JTYL) 415 

A  <*— p»*  WsTe-Iength  Spectroscope.    Made  to  the  designs  of  B.  M.  Nelson  and 

jTw.  Goidon  by B.  and  J.  Beck,  Ltd.    (Fig.  53)     418 

Solee  oa  the  Markings  of  the  Wing-scales  of  a  certain  Butterfly.    By  Dr.  Alfred 

G.  Stokes        648 

OBITUARY. 

Smith  Beele,  F.B.S.,  etc      - 277 

Jewell  Tesey,  Treasurer  B.M.S 279 


vm  CONTEKTS. 


SUMMARY  OF  CUBBENT  BE8EABCHE8 

BiLATiNO  TO   Zoology   and   Botakt   (pbinoipallt   Imvbbtbbrata   axd 

OBTFrOOAMIA),    MiOBOSOOPT,     Ao.,     IKOLUDING     OBIGINAL    COMlllTKIOATIONt 

TBOM  Fellows  akd  OrHBBfi.*  4, 161, 281, 421, 535, 650 

ZOOLOGY. 
VE&TSB&ATA. 

a.  Bmbryoloffy.  ,^^, 

Hbapb,  Walteb— Ovulation  <«  <^  Ba&&f< 4 

Wilson,  B.  E,^Chromo8ome8  in  Relation  to  DeterminaUon  of  Sex 5 

Bataillon,  E. — Ben^tanee  to  Temperature  in  Frog's  Eggi 5 

^        „         Phyeical  EquUibrtum  of  Amphibian  Ova  during  Uaturaticn       ..  6 

„        „         Experimenti  on  Jrtijieial  ParthenogeneeiB  in  Vertebrtxia  6 

MABioHALyJ. — Development  of  ChromowmeB  in  Teleodei 6 

BiAhLEBLf  B,— Ovarian  8ae  in  Bimy  H$hea 6 

LoiSEL,  O. — Oenital  Olands  and  their  SecreUona 6 

Bovuf.F^AT.AKOEh—JntentitialTettioularOlandofHorie        7 

OBon,  8. — Aeeeseory  Sex  Olandi  in  Infeetivora  and  BodentB 7 

KuBSBAUX,  M. — Begeneration  in  Te8te$ 7 

Fbobikp,  A. — Formatum  of  Kye  VeeicU  in  Vertebrates       7 

"iiAVOvihiAV.  J »— Origin  of  the  Optic  Nerve 8 

OsDKBL,R.^Too(h-BandinToad 8 

DnuLAFi,  L. — N<ual  Fossa  of  Vertebrates 8 

FisoHBL,  A. — Human  Skull  without  InlermaxiUary 8 

Swiknbbton,  H.  H. — Pectoral  Skeleton  of  Teleosteans        8 

HoTBB.  H. — DeveUtpment  of  Lymphatio  System  in  Tadpoles       9 

LoKB,  Jacques — Improved  Method  of  Artificial  Parthenogenesis        161 

Yatvu,  N. — Formation  of  Centrosomes  in  Enucleated  Egg-Fragments      161 

TKVj}LKB,J.^Originofa  BeteMirabile        161 

Qrave,  E.— Development  of  Primitive  Kidney  in  Chick 161 

Qaob,  &.  P.— Three-weeks*  Human  Embryo 162 

OsTKOTTMOFF,  A. — Embryology  of  Sturgeon 162 

Kbbidl,  A.,  &  L.  Mandl — Immunity  of  FcBtus •     ..      ..  162 

Jaokson,  0.  M. — Topography  of  Human  Festal  Pancreas 162 

lLoBrw^K.y,--Dev«Aopinent  of  Deniine  in  Mammalia 163 

Sohhalhausbn,  J.  J. — Development  of  Lungs  in  Tropidonotus 163 

B6bm,  J,— Development  of  External  Oenitais  of  Sheep       168 

Bellt,  K. — Studies  on  the  Islands  of  Langerhans       164 

OxxtKB^  M.^Club  Ceils  in  Epiderm  of  Fi»hes       164 

BhOCB,  BVLWO— Foundations  of  Embryology 281 

JjAXH-Claytov,  J Asvr  E,— Interstitial  Cells  in  Ovary  of  Babbit 281 

MiABSEAUj,F.E^A.,&W.  A.JoiA.Y^(Estrous  CyeleinDog 282 

„               n                „               Ovary  as  an  Organ  of  Internal  Secretion  ..  282 

OBiooiRE,  Yiotob — Maturation- Divisions 282 

Jamssbnb,  F.  A. — Spermatogenesis  in  Batrachoseps  attenuatus 288 

BoviVy  P,,  &  P.  Ajuorv— Testicular  Secretion       283 

Pizov^  AnTOim-' Alleged  Ooulase  of  Spermatotoa       283 

Loi8EL,G. — Toino  Properties  of  Seminal  Fluid 288 

AssBETON,  R. — Placentation  in  Ungulates 283 

Oharbin  a  QoirPiL—Ferments  of  the  Placenta 284 


*  In  order  to  make  the  Contents  complete,  the  papers  printed  in  the  '  Transactions ' 
and  the  Notes  printed  in  the  'Proceedings*  are  included  here. 


CONTENTS.  IX 

PAOB 

Bmx.T,  AusBL  TON — Amnion^Invaginatum  in  the  Formcttion  of  Chick* %  Len$       ..  284 

SAi.Ti^QTUwy—Pre'OralGulin  BirdEmhryo9 284 

'Rmeme,  AiMEser  M.^DoMe  Embryo  of  Florida  AUigator 284 

Ton,  J,  J.^DoMs  Embryo  of  a  Lizard 284 

Yv^Q.^MTL—CHant  TadpoUi 284 

OoGoio»  Empedoolb — Development  of  PanereaM  in  Di$oogto8$u$  pietu$ 285 

TcfwanME^  Q.—ViviparouB  Frog       285 

SoBULTZB,  OsEABr—Infiuenee  of  Light  on  Pigmentation  of  Amphibian  Ova  and 

Larvm      285 

BoBGBA,  L — UrogemUd  Syetem  of  EUumobranehs        285 

jyoHOAvnoittu—IfiheritanMofCoat'CoUmrinRate 286 

MooBB,  B.»  k  0THSB8 — Efeet$  of  Alkaiit  and  Acide  on  Developing  Ova  of  Sea- 

Urehin      421 

Whttlet,  E.'-Efeet  of  Acide  and  AUtalie  on  the  Egg$  of  Plaice  and  Sea-Vrohin  . .  421 

Dblaoi,  Ytu — Artificial  Parihenogeneeie 422 

BuBJLSCBxni,  W. — Mtnaraiion  and  Fertilieation  in  Porpoise      422 

FxsGBBB,  A. — Oolemma  of  Mammalian  Ovum      422 

YiOE^  IL^hidividuality  of  ChromoBomee       422 

ThjBVuaoK — ForwuUion  of  Yolk  in  Egg  of  Sparrow     423 

V/n^oSt  1R.B^&  R.HEHTWiQ—New  Theory  of  Sex-Production      423 

WiLSOH,  KB. — Sexual  Differences  of  Chromoeome  Oroups 424 

HrGOUMXNQ,  li.,  &  A.  Morel — Formation  of  Hemoglobin  in  the  Embryo       ..      ..  424 

WntTREBKBT^F.—Metamorphoeie  Independent  of  Nervoua  Sydem 424 

VoBEU  A,,  &  CTBMBA—Sexual  Seleetion 424 

Smith,  G. — High  and  Low  Dimorphism        425 

Lkhmann,  H. — Aortic  Arehee  in  Mammdla 425 

HAmo&,  A.^Dual  Force  ofthe  Dividing  Cell     425 

HuBffT,  C.  C,  &  W.  F.  R.  YfKLDov— Inheritance  of  Coat  Colour  in  Horeee    ..      ..  535 

Castlb,  W.  el,  ft  A.  VoBSEA^ Heredity  of  Hair  length  in  Ouinea-pig 536 

CAtrrLE^W.E.— Origin  of  Pdydactyloue  Race  of  Guinea-pigs 536 

WEDEEim),  W. --Theory  of  Develojmient       536 

'LEina,¥.T,^AorUc  Arches  in  Mammals      536 

BmADiAEY^  O.  CuARSOCK—Development  of  Sesamoid  Bone 537 

Saixmoiit,  Q.— Structure  and  Devetopment  of  Ovary  and  Testis  of  Cat 537 

Bbobk,  a.  J.  P.  TAN  Diof^Development  of  Sex  Structures  in  Marsupials       . .      . .  537 

QcovniCB^  E.  Q.—DevelapvMnt  and  Struefure  of  Fins 538 

HmxtuimaKS^M,  E.— Functional  View  of  Development         538 

ScBWALBm,E.^Texi-BookofTerai<)logy        538 

ViABTin,  Joei  RiOJA  Y^BuU  wtth  a  Supernumerary  Limb       538 

Bkst>kr,  O.^Hypermely  in  the  Frog      539 

M^KLT,  LcDWio  y. —  Origin  of  Supernumerary  Limbs        539 

SaxvBMBy  CvEaewKLh—Cdl  Communications  btltoeen  Blastameres     539 

AvoisPHuK.^Behaviour  of  VertdfrateSpermaiogoa  in  Solutions       539 

Lane-Clatpon,  J.  E.,  &  E.  H.  Staruno— /^aotor<  Determining  Growth  and  Activity 

of  Mammary  Glands      539 

BAEBtEBi,  CiBO--PlacnUa  of  Tragulus 540 

QxJhQKSi,  E.W. —Breeding  HabiU  of  Pipe-Fish 540 

AIA.KH,  Behvvt  M.— Origin  of  Sex-GMs  of  Chrysemys      650 

KoflTAKEGKi,  K. — History  of  Division  Centres  in  Fertilisation 650 

Bataillon,  E. — Impregnation  and  FertUimiion 651 

EfnM»OJ>—TrophMatt  of  the  Placenta 651 

CoH!<r,  LuiiWiG — Absorption  of  the  Yolk  in  Anguis  fragilis 651 

Edwards,  Charles  L.,  &  Clarence  W.  KAHv—OastruUition  of  Homed  Toad  ..  651 

80UAFTNEK,  J.  H. — Terminology  of  Organs  in  Various  Conditions  of  Development  652 

Adolphi,  H. — Movements  of  Snake  Sptrmnlotoa 652 

FtBST,  C.  M.— Development  of  the  lietina  in  the  Salmon 652 

Bell,  E.  T. — Experimental  Studies  in  Development  of  Eye  and  Nasal  Cavity       . .  6a3 

BrrooKJiRDyC.  R.— Development  of  Thyroid  in  Bdellostomastouti      653 

VuoRiKP,  R.— Primitive  occipital  vertebrst 653 

'  Yeibs,  Hugo  vm—Species  and  Varieties:  their  Origin  by  Mutation 654 


CONTENTS. 


b.  Histology* 

TmLLTM8noiKt,K,T,^BmHngNiieleiandMii4m$     

BoBULTZB,  O.-^Penpheral  Nervom  Sydem  in  Amphifdan  Lamm 
8aBtnaDmB,K.C,'-OpUcCdl$ofFtig*i  Eye       ..     ..       .     .. 

BuBASOHxni,  W.^DinMe  amd  Polymonhie  NwM  im  TriUm    .. 

Hbllt,  BL'-Aeid&jpkil  Gobtet  CdU  in  Torpedo 

SOBMIDT,  J.  E.— JfiMoiM  ilf«ni6niiM  €/  Human  AUtneniary  Canal 
EwtTMBMR,  B.— iSfffiMdifv  and  Development  of  IniegwmmU  . .      . . 

n        „        StruHure  and  Hi$toge$is9{$  of  Bone     

ViMsa(mMAXMt^'-~8inietwre  of  Tooth  CanafiemU         

Dbuwiva,  a. — I^fmphoid  Tieene  in  Ichthyoptida       

'WoLWF^M.^NerveSlementeinAwmionofCat 

OoLDSTKor,  KuBT,  &  KuBT  Bbbuitbr — NewTologiral  Siudiee  .. 
WitiDBNBKiaB,  Fb. — Structure  of  Amphibian  Red  Blood  Corpmedee 

BuBMHMR,  Ekhbtt— Enamel  Prisms 

PAOAwr,M.^AmfUosisandMuUinu6leaUOHsinEpithdium  .. 

GOTHB  ft  CATABA^OdontooUuits 

BuHRE,  Fb. — IntereeUular  Bridges  and  Leueocyte-Paihs   . .      . . 

SoHBiDDB,  H.— HtMum  J^ptderm  GsUf 

Gbmblli,  Fb.  A.— in/MfiatMtfffi  in  Fishes 


LAGUB88B,  B. — Bod4ike  Oland  Ceils  in  Fishes  are  Sporotoa    ' 

Jadebholm,  G.  A. — EndiootillvAar  NtiM  in  Qan^on  CtXis 

Kbaxjsb,  B.— ^«rvet  of  Auditory  Organ  in  Petromyson  JluviatiUs     . .      . . 

BoHAVWAB^  J(MEM^~8tudy  of  Cartilage 

Oablieu,  KYiAOU^Seeretion  in  Liver  OdU 

Wilson,  B.  B. — Studies  on  Chromosomes       

KoBMANN,  B. — Histology  of  Mammalian  Nostril 

KvLAva^  V.^Skin  of  lilies 

Ei>iNGXB,L. — Amphioxus  Brain      

Bbtterbb,Bd. — Growth  and  BenmaU  of  Dermis 

Lbqbmdbb,  K-^Pathologfoal  Nature  of  Holmgren's  CamdUcvli  in  Nerve  Cells 
Beis,  Kabolina,  &  J.  Ndbbaum — Structure  of  Gas-Gland  in  Swim^Bladder 
MBTOHifiKorr,  Bl. —  Whitening  of  Hairs  and  Feathers  in  Winter    .. 

Badasoh,  H.  B. — Sliape  of  Human  Erythrocytes 

PoNzio,  F. — Nerve-Bhdings  in  the  Lung 

Mbtkb,  B. — Plasma  CeUs  in  Human  Gasserian  Ganglion 

BioYAhL,  K—Histology  of  Sex  Cells       

HuDBBiOH,  V.^CiUated  Epithelium  in  Hunuin  PapUlm  vaUatm      ..      . . 

NBMiLorr,A. — Fat  CeUs  in  Adpenser    ..      ..  

Bbiling,  K.—  Str%t6ture  of  Vagina  and  Uterus  in  MaimmaU      

BADA80H,  H.  K — form  of  Human  Blood  Corpuscles 

Dubsbbbo,  J. — Number  of  Chromosomes  in  Man 

GiAOOMiNi.  Bboole — Suprarendls  and  Sympathetic  System  in  Protopterus 

BxirsB,  S.,  ft  U.  J AND80UKB— Tapefum  of  Abramis  brama        

Qrayvov,  J.  T.— Histology  of  Optic  Nerve 

T80HAB80WNIKOW,  8. — HistoUfgioal  Changes  in  Ponorcas 

BuBABCHKiN,  W. — Canals  of  Glandfdar  Epithelium 

BTUDMidKA,  F.  K. — Epidermis  of  Lepadogaster 

iKEDA,  R.Spithelium  of  Human  Epididymis 

Engel,  0.  B.—Non^udeated  Blood  Otrpuseles  in  Vertebrates 

Smibnow,  A.  B.  y. — Erythroeyies  if  S*redon  piseiformtis 

MuBBAT,  J.  A. — Chfomoeomes  of  Lepidosiren  paradoxa 

0*  Qenerftl. 

Fabmeb,  J.  Bbvtland,  ft  OTUBB»— P/tmffMf'f  Btfdies  and  Beproduetive  CeOi 

Dbflamdbb,  G. — Adipogenie  Funetien  of  the  Liver      

KmuFEK.P.'S^TAXt— Tympanic  Region  in  Mammals 

DepAbmt^  0B,Sv6luHon  of  Tertiary  Mammals  

ViBOBKH,  Q.^Bronchial  Tree  in  Birds 

lAOBEL^  Q^'-'Toxieity  of  Eggs 


CONTENTS.  XI 

PAOB 

BTB€fMnwx^V,A^''Vmiiou§8udmnofCheUmia 1 

AxvAXDALB,  'SMiam—B^generaUd  Tail  in  Ptw^wsotm  homaiU)oepha^m 1 

Bath.  W.—Tofte  OiycNM  in  Jfoiitik  o/ Orooodtltf 1 

Haozb,  p.  JL.^RdaUcn  of  Jaw  Mu96le$  to  SaUvary  Oland$  in  8nak«$ 1 

Smallwood,  W.  M. — Adrmat  Tmiumn  in  Frog IS 

OmBEBi.'EL.'^LUermaxiaanfQlandofToad 15 

Jhm^  A.—MoU  of  Fin$  tn  FiMhe$         15 

ermvEB,  AjMi^r—branehial  FOterof  Fi$he$ 15- 

VAaxM&^Q.H.—FwnMmofLaieraiLiMOrgan$inFi$he9     15- 

'Rywmmk,  G.  TAX^ChemiMiry  of  Retpiraiion  in  Fiahss       16 

JoBUflToirB,  Jab. — FUnrndentgiih  8pinuUUedBeale$ 16 

TrntAMtas,  J.Sait  Afrioan  Fiihe$      16 

BpEMQMLtJ.W.'-OvneiTeethof  Elofmobranrht 16 

Fatabo,G. — VoBoular  System  of  the  Lamprey 16 

Oboou^avd,  CniL — Notee  on  Cape  Verde  Marine  Fauna 16^ 

QiASD,  A.—P€Bciiogony 165 

Johnston,  J.  B. — Cranial  Nerves  in  PetromyMon 165 

KLiMKHASiyr,  W. — Head-OangUa  and  Sensory  Une  in  Sekuhia       165- 

Bbkksl,\,y,— Hardening  of  Teeth  Enamel  in  Man 166 

M.KwtB,  F^  St  J,  DooTEL— Bed  Blottd  Corpuseies  of  Amphibia 166- 

YmjBoyBKi,  F.— The  HtBmoeede  Theory 166 

Mcbmxa^W.O.—Life-HistoryofBlenniusphdlis 166^ 

YoLi,  W.Syes  of  PeriopMhalmus  and  Boleophthalmus 167 

Hallbb,  B.— Pflctorol  Oirdlein  Fishes 167 

PiSKva^F.— Function  of  Parathyroids 167 

GnnMS,'M.ABaASLET»—8eeretionofthePrsenOland      167 

SoDTBVBiXyT. — Migrations      16^ 

YfrnAKomaa^y.—Nidamental  Organ  of  Dogfish 16a 

OjtomEB,  Ono— Metamerism  in  Integumentary  Structures 168 

MoLuaoVf  TtL^Dorsal  Gland  of  Dendrohyrax 168 

Umgeb,L. — Morphology  of  Beptile  Brain      168^ 

Pbtebskn,  O.  V.  C.  E. — Secretion  in  Urinary  Duets  in  Mammals 168^ 

ExsxB,  A. — Action  of  Badium  Bays  on  Skin        169 

GRAvn.Kj-FaunaeftheGulfofTriet^U 169 

U^JxTOBB^W.C.^Photogenic  Marine  Animals 288 

Apstkui.  C. — Pelagic  Animals 288^ 

BOBKBTSOK,  t.  Bbailstobd— Genetis  of  Protoplasmic  Motion  and  Excitation . .  288 

I^USKBT.M.—Activity  of  the  Isolated  BeaH       28a 

Obatmav,  B.Q.—Physiolngyof  the  Pancreas      289 

e^i6HB,PB,^Nature  of  the  Thymus       289- 

CvTonm,  Qattaso— Bare  Abnormality  in  Man 289 

l.ECBM,Yf.^VestigeofNotoehordinSkuaofCentetes 289 

L5MinBB6,  EiNAB — Ncw  Spccics  of  OryctcTopus 289 

Thomas,  OLDrtELD— Aquatic  Oenus  of  Mwridm 28^ 

%OHA:^n,BLF,—Wtld  Cat  in  Ireland          290 

Caklbsov,  AiXKBfrmA'-Original  Type  of  Canidm       290 

Tbowbbisob,  C.  C'-Interloeking  of  Primary  Feathers  in  Flight      290 

BMTrB^F.—BdaHon  of  Wind  to  Bird  Migration 29a 

Clabki,  W.  Eaglb— ^9itore<io  ^irdf     .       290 

OoKT^E.D.TAV^-Skeletanof  Tail  in  Birds 291 

IjAVDnmACB,  J, ^Semicircular  Canals  in  Birds 291 

ISYOUtSBYMEB^  ALBKBfi  0.— Habits  of  Neetuf  us 291 

TuvrjAKOWw,  D.^Structure  of  Eye  of  Frog 291 

Aymbs,  BoiWABi>^Umty  of  Gnathostome  Type 292 

'FmsTaa,T,YimM:YB8—Iehthyological  Notes 292 

BEQAX.C.T.—VendaresofBritii'hLaJces 292 

South  American  Cichlidss      292 

'BowWTREM.yf.B.— Dentition  of  Characinoid  Genus  Piabuea 292 

BMQAV.CT.^Notes  on  Loricanid  Fishes 298 

Jh:mnwoBS),O.D.— Flying-Fish  Flight 29a 

^AVrMAMf  O.B.—Dipnoan  Affinities  of  Arthrodires 293 


Xii  CONTENTS. 

YoLZ,  W. — BsipiraUon  and  CireukUion  in  Monopterus  javanieua     .. 

iYVBKBKf  Q,  TAS—Eetfdraiorv  ProeesscB  in  Fishes 

YoLZ,  W. — Eye$  of  Feru>phih(umu$  and  BoleophQialnwu 

KoBOTNEFF,  A. — ComepfuHrut 

QiUj^  Tbxoj>oue^  Carps  and  their  BdaUffeB 

B^AV,  Babi:oisi  A.— History  of  the  WhaU-Shark 

Fbanz,V. — ^i^  tn  ^oo^tdfM 

Eastman,  G.  B. — Astsrolepid  Appendages     

Cbavmas,  V.^New  Cephalaspid 

8oHA7rBB,J. — Thyroid  of  Myxine 

M*Into0H,  W.  C.—Natural  History  Notes  from  St.  Andrews       

OBTMAxm,  A.  K^Origin  of  the  Deep-Sea  Fauna 

Cofa,  C.^Slim&-Formatton  in  the  Sea 

BoHN,  G. — Af^ydrobioeis,  Parthenogenesis^  and  Phototropism 

Wabbbn,  BKHEBrr— Fauna  of  Natal      

London,  E.  B.,  &  D.  J.  Pebkvb^— Peripheral  Nervous  System  of  Aiammais 

BzakAj^l,  J,— Eye  of  Spalaxtyphlus       

EvABT,  J.  CoBaA\i--R€iationships  of  the  Tarpan . .     . . 

MiLLEB,  W.  S. — Arrangement  of  Bronehial  Blood  Vessels 

CABTKSTEBi^¥,Yf.^Cramal  Nerves  in  Chick       

AiYABfT.Y.R.'—Notes  on  Sea  Snakes 

Watkinson,  Gbace  B. — Cranial  Nerves  of  Varanus  Bivittatus 

N1CSOL8KT,  A. — Reptiles  and  Amphibians  of  Russia .. 

Batu,  W. — Tadpoles  caughi  by  Bladderwort 

Q<yro,  SKVTABO—Meristie  Variations  in  Toad      

Abel,  O.-^FossU  Flying  Fishes      

KNiPEBf  Taoo — Respiration  in  Bony  Fishes 

Cole,  h.  J, ^German  Carp  in  United  States        

PATFESBEm^P.^Saw  of  the  Sawfishes 

MxiDQE,  Q.  P,— Abnormal  Dogfish 

Bbnnie,  J. — Accessory  Fins  in  Baia  batis 

l&MUEh,  \,  E.— Chorda  Tympani  in  Mierotus      

Mauion,  G.  E.—Jaw  and  Branchial  Muscles  f n  Elasmobrauchs 

Stbwabt,  Obablbs — Membranous  Labyrinth  in  Sharks       

EAerr^Aix,  0,  B.-^Structure  and  Relations  of  Mylostoma 

Hatsobbk,  B. — Aoromerite  ^  Amphioxus 

Eggbling,  H. — Mammary  Glands  and  other  Skin-Glands  of  Marsupials .. 

FLniT,J.yL.~-Growthof  the  Bronehial  Tree       

Galli-VauIrio,  B. — Experimental  Pathology  and  Animal  Classification 

PYORArr.Vf.P.—SkeUtonof  Musk  Duck       

BartOM,  B. — Organ  of  Jacobson  in  Sphpnodon 

Qerhabtz,  B.— Multiple  Testis  and  Liver 

POPOTF,  M,— Coloration  of  Fishes 

Agab,  W.  E. — Spiracular  Organ  in  Lepidosiren  and  Protopterus     .. 

GoLK,  F.  J.,  &  w.  J.  Dakik — Cranial  Nerves  in  Chimmra 

BrrwABT,  C. — Membranous  Labyrinth  in  Elasmobranehs 

WooDWABD,  A.  Smith—  Vertebrate  Fossils  of  Victoria 

Nathanbohn,  a. — Influence  of  Vertical  Currents  on  Marine  Plankton     . . 

Monti,  B. — Migration  of  Plankton  in  Lakes 

HENBIK8KN,  Martin  E.— Arctic  BtotogtcoZ  fitalton 

Iajouv^Y.B.— Momentum  in  Variation 

B^xiiA.KH.'B..  A,— Marine  Fossils  from  Crete 

Dbiksch,  Han8— Fteaft«m        

TuiSELiON-hTEB,  W.  T.— TFtWFoftnao/B'eic 

OsBURN,  B.  C— Adaptive  Modifio  'tions  of  Limb  Skeleton 

Thtng,  F.  W. —Squamosal  Bone  in  Tetrapodous  Vertebrata      

Eravetz,  L.  P. — Sternum  and  Epistemum  of  Mammals 

HiLZHEiMEB,  M. — European  Hares 

yfATLTLEV,E.^Abnormal  Hoofs  of  Sheep 

Adaoui,  BuNTAKO,  &  Yaso  Adaohi— J7atu2«o//a|)aiiMe 

ToLi>T,  C. — Angle  of  the  Mammalian  Jaw      

IfVBSBAVU^M.— Testis  of  Batrachia       


\. 


CONTENTS.  xm 

PAOB 

teii.&J.~HerMapfcroaa%«m  m  fVog      660 

^ntH^jvu. — Lympfcotie  Sjftam  of  Frog  Larva 660 

tn^AuoKT  11. — As^aUwa^  cf  QioLni  ScXamander 660 

fcn&.AKXsc«  M^  ae  ^^ai^do  X«.  ^ilLohrsEMn-JAf&^iulory  of  Caw  Salamander  ..  660 

lbn,a.--4}«|«aiiotropiOT»o/ Fisi^           660 

^mjD^O—lim^tdadmmofAiTAAaddBrinFUikM 660 

tea,  &.  £.— S«Ms»-bladder  o/ JPuAes         661 

IcMMim.  J^  k  Oakh^xxb  Kkib— I%«  *«  OoaZ  "  o/  ii^  /^urtm-frZoddar       661 

AaB.W.  B.TOK — BreiCLA  Sime  in  (hrprinuM  Carpio ..      ..  661 

iaoKABOffT.XI.  N. — MorphoUtgnofTeleoBteoM&eeleUm, 661 

F^ASx,  Y.-.^e.  qf  Seladbunw         662 

fi«ATUL3Buv,  V. — recuUoir  Group  of  Rafs 662 

&€JU>,  I^— jr«g  jtbyiMl  FigJ^ 662 

Oat,  C  L—Faieiilnr  gyrfcm  o/  Young  AmmooaU      662 

,J.  B. — OroiHial  and  Spinal  Ganglia  in  Amphioxu$ 662 

r,&. — A'mpkioxideM  and  Amphioxus 663 

Timicata. 

T,W. — Simciwure  of  Appendeularim  A     17 

r,  W. — The  Vituai  Organ  of  Salpa 169 

,C^iB-^TwoBemarkabl6A$cidiani 296 

ABTom — Dewdopmeni  of  Diploaomidm 296 

,W.  K. — The  Oenna  OdaenemuB 297 

L. — Bmbryclogyof  Pyrowma *.  297 

Om^^  AAMJiasy-^Iiime  Cfentu  of  Syna%cidian 483 

FiSEiSK^A. — Dmwtiopmefd  of  DipUmjma  wpongiforme 483 

XjHBHAsa,  U. — AreUo  and  Antardio  Appendieularist 547 

[imTEBTEB&ATA. 

MolloBca. 

ama,  K  A.--&>Ha  4/rMoii  JfortM  IfbUiMoa 668 

a.  Cephalopoda. 


Ji,  H^ — Beiina  of  Naniilu$  and  other  CtphalopodB 17 

^KBU^  l^^Fhoiogenie  Organs  in  the  Eye  of  a  Chad^fiih 169 

HolC — Egm  iff  Cepkalapodi       433 

McTSB^W.  Tb. — Phoephnreeeeni  Organ  in  Cephalopods      547 

te7,<X — Sex  Orgam  of  Cephalopode 547 

/9.  Gastropoda. 

faaiAiBJi^  H.  laKiQWToa—Protooowih  in  Qaetropods 17 

^^ea^  H^'-'Geetiial  Orgame  of  Polyoera 17 

Ba&ab.  F.  C — Oemialiaof  Lyrnnea       18 

fhCAM^r^  VL,  A  F.  YiQiEH-'&ilivary  Olands  of  Snail 169 

UsDOioa,  L. — Spimwng  Qaetropod$ 170 

WTBnrrwM,  A. — Embryology  of  Phy§a  foniinali$  L. 170 

^ftLLHAS,  J. — Heart  and  Arterie§  in  IHotooardia        170 

PecjLrr  A  P.YioiSM'-Salieary  GlandsofSnail        297 

LmmMnmM,  H.—Habiie  of  Aeera  huliata 297 

Hauli-b.  & — Simctwre  of  Oliva  pemviana ..  298 

DvTABO.  A.'-Nete  Oenu$  of  Cmeidm      298 

BMM»m,  H^  A  i).  HzDiMT—Sonth  Auetralian  Nudibranehe 298 

\AfBmiia,A.^AnlaretieNfidibraM^         298 

AsjmiL,  EaoL^—Neeo  PhyOirhotd           298 

SusflTBAO^iL  F.—Notew  on  Chitonidm       299 

f*miTm,Q. — E^eeofPnlmonateOaMtropode 434 

K^acBKBtMSOv  Fb. — Aehatin^id  Fauna  of  Mokkai 434 

WoAiz,  M.  A. — structure  cf  AenuBate$tudinaU9..      .. 434 

M*jsn,C.^BrUiehNndibran4ih$     434 


XIV  CONTENTS. 

Bakxb,  F.  C— Jftilafitm  in  JfoIbMOf      

WALTEE^TLE^^BehavUmro/PondSnaU 

Pbtoh,  T. — R&^itcovery  of  Limax  teneOuB  in  Britaim 

YxraziANi,  A.—  Eegei^eratum  of  Teniaeular  Nerve  of  Snail      

8.  liamellibranohiata. 

FAvnKK^Y.'-Para$iiimnofAnodoniaLarvm      

BoGHEBBUHB,  A.  T.  DB — OytUrg  of  SensganAia 

Anthoht,  B. — LigametUary  Struetwree  in  Biffdlvee 

Pklbbnbbb,  Paul — Bivalve  with  two  Mouiht       

Hind,  W. — Htnge^Plate  in  Avienfopeeten  eermcoetaiut        

Allkn,  A.  W. — Natural  Historvof  MargariHf era panaeeem      

lAmssKit  T,^  Structure  of  the  beart  in  Bivalvee 

Fbsidbnfbut,  T.— Iftfiiito  Structure  of  Visceral  GangUon  of  Anodoiita   .. 
BoLTSM AKN,  HBNBm*rB— Parieardiol  Glandf  qf  BioaioM        

Arthropoda, 

SMnvLAGB,  E.—Musete^Attaehment  and  Origin  in  Arthropodi        ..     .. 
OABPnrTKB,  G.  B..— Segmentation  and  Phyhgeny  of  Artktvpode       ..     .. 

«•  Inseota. 

Mabohal,P. — Pclv-embryony  in  Par(uitic  Hymeno^^era 

SiLYiflTBi,  F. — Pofy-embryony  in  a  Bymenoptcroue  Faraeitc      

BENOT880N,  8. — Morphologyof  tkc  Insect  Head 

WiCLOwiBTgKi,  Hbinbioh  Eittbb  YON — J^ructwe  of  the  Ineeot  Ovary 

Wbrt,  J. — Bees  and  Fhwen 

DBETLiNa,  L. — Wax-Glande  of  Bee$      

„        n        Wax'f  arming  Orqane  in  Social  Bees    ..     ..     .. 

BsMasLAV^'R.SeminalVeeicMuct  of  Queen  Bee       

Entem  AN,  W.  E. — Cotoration  in  Peliitei       

LiNDNN,  G0UNTB88  M.  TON — Bzperimentdt  Alteration  of  the  CMoure  of  Lepid 

PiBBZOZKK,  A. — Variability  of  Cobae  Myrmidone         

LiNDBN,  O0UNTB88  &i.  YON— GoIottWng  MaJtUrin  Vaneeea 

StTOwno,  L. — Digeetion  in  Caterpillare        

BeujLVTJVW^  A,  A.'-Parlhenogeneiie  in  a  Beetle         

Baling,  Tm—Unferlilieed  Ova  of  Tenebrio  Molitor     

BtmK&,E.— Blind  Bombardier-Beetle 

Casey,  Thos.  L. — Beviehn  of  American  Pmdcrini      

Blanohabd,  B. — Treatise  on  Oulicidm 

FELT^E.P.—StndieeonCulieidm 

yLinoHTS^KA.—StructureoftheTeetse'Fly         

Wb80h4  W.--Oenitnl  Appendagee  of  the  Teetee-Fly 

BoasBDER,  J, ^Dipterous  Larvm  from  Deep  Water  in  Lakee 

Thibnbiiann,  a. — Trichoptcra  Pupm     ..     

CocKBBXLL,  T.  D.  A. — Seale-dneeet  of  Rose 

Grabffb,  E. — Two  New  Cynipid  OalU         

Flogbl,  J.  H.  L. — monograph  on  ApMe  ribii       

TiLLYABD,  B.  J.—Suppoeed  Numerical  Prwonderanoe  of  Males  in  Odonata 

H         »,         Dimorphism  in  Female  0/ Isehnura  hetcrostiata     .. 

LuDWiG,  F. — Phosphorescent  OoUembda        

&niMR,W.— Ocelli  of  Ephemcrids 

Stbybns,  N.  M.— OtffniCSsttf  o^  ^p^iddf       

FviMKK^lj.SeartofMallophaga 

YExnatAXif  A.^Malpighinn  TiAules     

MooBB,  J.  E.  S..  &  L.  E.  'EUiBiSBOs^Behaviour  of  Nucleolus  in  Spermatogm 

Cockroach        

GBO88,  J. — Ovaries  of  Mallophaga  and  PedicuUdsB       

BHaiMR^  B.Sense  Organs  of  &serts     

Hill.  E.G.~T^  Otto/ Jfi(fuiiiir»tef 

Bbrlb8b,A. — Treatise  on  Insects 

PoFOYia-BAZNOSANU,  Andbk — Circulatory  System  in  Insects 


CONTENTS.  XV 

PA«B 

^mm^K.W.'-BmhiidmcmdikeManMog^ofluaeoU        800 

^i^nmt,f,''Lif6'Hi9iory  of  LUomatUx  trumoaMM$      800 

hmm^E.-SUmack  of  Wood-Bee      801 

hun^QLkxnm^PalsBareiio  Baeeidee 801 

^iM^K^AHJUAd  ParOeiwaeneeie  fn  Ova  of  SOk  Moih      801 

^bti^MALK^i,G,B.^Lepidapieraof  Moroeeo      801 

iBmASw.K.-'NumberofFaMUimBeeae^B^ee 801 

^ixrwnU^BUndCoUtmteraofAnetnUa        802 

^(kMSiMS.—IiueeU  Ii^'mrume  to  Coeoamd  Pakm 802 

^O.'-ikeeorff  Oraame  om  Wimg$       802 

Fiu;g.lVjnm    New  York  Moeqmiioe        802 

6*18,  fL—BktodSmtkimg.Mmeeidm       302 

«™i^0-JMto/Panirfl«»<mO«jff^                                  802 

^.(kt,^Wimg-€irueiwremOiead$      802 

^'''if^^ 'PcUminryom^  amd  SexDeterwUnaUon 485 

^^^Muy<m-^AmimaatiomofQifbonI>ioaDiaehyCh^^          435 

affiA,  R  J.'-Mefrhmmi§m  of  Compomtd  Epe       436 

MMBCH,  JkMvm^PaUeoeoie  IneeeU       436 

Ji;nj[t,K'-'Imflnemee  t^  Temperature om  Lepidopiera 436 

™'^'^f'-W^f^TemperaiMreonIneeei  I)evaopment 436 

WmB,L-Jial«ro«emo/CV«r«U«dli^ 437 

^^^J^'W.  H.^Variatiom9  of  Lffemm^aetrareke  in  Britain 487 

^^»KKAxnAao-Mendet$  Lawe applied  to  SOk^worm  Oroteee 437 

^f^^om^O.—Coieoptera  and  Moih»  of  Uniied  StaioB      4H8 

!f*^'f^^(^B.^Biamamim  of  South  African  LameOieome 488 

l^mM'UHM.K^Abdamem  of  FemaU  Chafer     438 

»W«.  Rn  *  P.  L.  SniOHD  -StegominafaMeiata  and  TeUow  Fever..     ....  438 

^^-Nme Senee-Organ  on  Bead  of  Coreihra  Larvm       438 

^^^^—Sifmmyn^ofMueeaMatyinalU          439 

«i.JB^*  A.  Alooot —l)irfriftiiaVm  and  Bfo^                       439 

^^;;;^f-!>eveiopmento/Ageniaepi$FiueieM^ 489 

^Ouam-'Ooaeoling  Styhpidm 489 

°^.  C.  QoMKW— CppH/fllKm  and  Oviyoeiiion  in  Hemijttera      489 

Guini«,o.a--IrMkCbfln»Wa      ,.             ..      ..      ..      440 

}f;^!}^^^lMxxmoior  CkUieidar  Outgrowthe  in  Ineeet  Larvm 548 

];;^^^>—M6rTpholonofIneeetllead 548 

^^;;;;°^  ^--Abdominal  €^                                  548 

V^^^'-SirnetmreandFmnetionofMalpighianTnb^        549 

J;^-Bimalagan  AnU ^ 649 

'S;^^J-^,A.—Foe$aHymefMpteraJrom(hlorado         549 

^i^'^^^y.-GeometridmofVi^aaiet    .       650 

^^^UM,T  A.^Ufe-HidorfofTriehoptilMepaludum 550 

I^^^^O.B.'^Seei  AttitndeofButterJUet 550 

f^*'^»nnx:D^~-Oenm$  Hmmatopota     550 


^^;^^^m  U,'--Nem  Ora^  650 

gnjCiAM  8.— IiMeerft /tfoi*^  551 

^S^^i^—Bwe-BeeeNeeUnginiheOpenAir 551 

2^^*^^^''^™^-^onograph€f  Conioptervgidm        661 

W??*''?;:^^*'*'***''**''^  o/ JL'a«5tef  of  FUgU  in  AnU  after  Nuptial  Flight  664 

yT^^^'M.ConLkuv-'SpermatogeneneofHoneg'Bee        665 

^^;^f^r,A.l}.^Wimg$ofTenthredinoidea     ..      ..     665 

^^hMmaA>-^MothParaeituiona8loth       665 

^^^^.-^Devehprnent  of  Catoeala  nupta 665 

^^  z^F^yj^^'^^'^ ^ 

2^*-.if||iMU<j^2Viiuff 665 

^^-Baeagee  of  Exotic  Fruit'flh  near  P^ 666 

Z^^f-CmQaron^BMUofTtetee-Jliet 666 

'^^^-Hahite  and  Structure  of  OaUmidge      666 

T^f^—AntemuU8en^0rgan$inDiptera 6»;6 

^^  ^naati  O.-^Dragon-fliee  in  Braeki$h  Water 666 


XVI  CONTENTS. 

Sellabds,  E.  H. — Permian  Odonaia      

Kbbidl,  Alois,  &  Johann  Rwams^Stridulation  of  OryUua  eampeUrU  .. 

Ottb,  H. — SpermaiogenestM  in  Locuita  viriditsima      

SiLYESTBi,  F — Notes  on  MnehUidm 

Jaoksoit,  0.  P. — Key  to  FamUiee  and  Genera  of  Thyeanwra     .. 

Felt,  E.  T.^Injurunu  InteeU  of  the  StaUofNeto  York 

Fbttsoh,  Kabl — Fhwefvieiting  Inseete  in  Styria       

^    Protraoheata. 

BouYiBB,  E.  L. — Monograph  of  Onyehophora        

„         „        Monograph  on  Onyehophora        

Dendt,  Abthob — AuitrcUian  Onyehophora 

7*  Mirriopoda. 

\sBMOE¥r,K.W,— Variation  in  Seutigera 

Blaokman,  M.  W. — 8permat"genen$  of  Seolopendra  heroe 

n         „  Spermatogenem  in  Myriopoda 

SnroLAiB,  F.  G. — Struelure  of  Plaiydetmidm 

Yebhoetf,  EL.  W. — Studies  on  Souiigeridm 

9,  Araolinida. 

TnoVj  KAVtML^New  Excretory  Organ  in  Hydraehnidt        

BlhVEBTBi,  h\—Araohnologieal  Notes       

Smith,  Frank  P. — New  Spider       

Lako«  P. — 6triieture  of  Hydrachnid  Byes      

Strand.  E. — Ovarian  Eggs  of  Spiders v 

Dahl,  Fb. — Classifleation  of  Spiders     

Jacobi,  A. — Spinning  Mite  on  Conifers 

Ellinosbn,  K. — South  Amerioan  Pseudo'^eorpions        

PsAROB,  N.  D  F.— On  some  Oribatidm  from  the  Sikkim  Himalaya.    (Plate 

Bebqeb,  E.Vf. -^Habits  of  Pseudofeorpionidm      

Loman,  J.  C.  G. — ColourMl  Skin  Secretion  in  Opilionidm 

OuDBMANB,  A.  G. — New  Classification  of  Aearina        

TuoN,  Eabel — Ilolothyrids      

BoNNBT,  A. — Notes  on  Structure  of  Ixodes 

Nbwstead,  R. — Tick  Fever  in  C<mgo  Free  State 

GoLB,  L^N  ^. — Feeding  Habits  of  Pyctiogonids 

BouYiBR,  E.  L, — Antarctic  Pyonogonids        

SoHiMKEwrrscH,  Wl. — Classifioation  of  Pantopoda 

Basse,  Albert — Structure  and  Position  of  Tardigrada     

Rosenheim,  Otto— OAtiin  in  Carapace  of  Pterygotus  osiliensis        ..      .. 

DoNiTz,  W.  H. — Bovine  Ticks  as  Carriers  of  Disease 

NoRDENSKiOLD,  Erik — Structure  of  Ixodes  reduvius 

ViiouTVM^  P,-- Revivificatioii  of  Tardigrada 

OuDEMANS,  A.  G. — Oenital  Trnehcm  in  Cftemetidm  and  Aeari 

&aaJMKKWiTBOii,  W, —Development  of  ThelyphonusCaudatus 

Berlese,  A. — The  Oenus  Gamasus  and  otker  Arari 

Williamson,  W. — HydrarJinid  Fauna  of  Scotland      

CoLB,  LitoN  J.— New  Pycnogonid  from  Uie  Bahamas 

Debuaibovb,  H.—CoUtctions  of  Spiders         

N0RDENSK16LD,  E. — Gland  System  in  Ixodes        

Maurizio,  A. — Resisting  Powers  of  Tyroglyphinm       

c.  OroBtacea. 

Williamson,  H.  GHAS.—Lt/e-£rt«f ory  0/ <A«  Lobtfer 

Aloock,  K,—The  Genus  Ptneus      .. 

DoBRN,  R. — Sense-Organ  in  a  Schitopod        

Ktshdjoutb,  Kamakichi— fi|peet«f  0/ ^oe<M 

Blano,  L. — Caprellid  in  Lake  Geneva 

DoLUTB,  A.,  &  A.  YiB^ — Svhterranean  Isopods 


r 


C0KTKNT8.  XVU 

TAQM 

of  Eniomoiiraca 86 

hoan^T.-'Smimam  t^eertaimBritukOovepoda         26 

Qrvald,W. — Seaaomal  I^morjihum  in  Daphnida      87 

Uaa^ADOLW — Bphippimm  <^  Daj^mia  kffaUna ..  87 

G^nrar,  BosBBT — Id/e-Hiauir^o/cladooera       174 

Gm£A9a,W. — Be9piralion  in  8and-Bunamiig  Orab$      174 

htmwTam,e.Lu— Deeapod$eoIU<iedhy  ike*  Prinees$  Alice'       174 

WtsM,^^BepfodMeHaninO)pepod$     ^      174 

towiwiBQii,  tJAUBXtPT—JkopM  of  NoHk-weMJ  Ooatt  c/Norik  Ammim 17S 

lAi^oa.  IfABT  J. — Alatka  Dticapods 175 

ToDBOCB^  S. — Oeatrrefsm  of  Apu$  in  Bahuikiitan 175 

Hat,  WiLUAM  P. — jformapkrpditiwn  in  Orayfith»$ 805 

Tknu^J. — PhfUigeng  <^  Cnuiaee(9n  Limb 806 

fic»n;TBCMiAfl — Crnkaeea  of  the  Forth  Region 806 

BtaiiBfABHUB — VariaUon-^udy  of  a  Decapod      806 

^^i^^wmmt^  tTa»»tww — Monoarajii  of  North  American  Inpode       306 

Mwm^ir.lL^h  C.%iid;aiL--MonograpkonBrUiaiJl^oodrMce 806 

Om^JcmBt—BegemM^omof  AtUmnmt^  Wood-houm 807 

0aBT^mM,n,--AMmiHe9ofHopU)j^ridm 807 

BoBTin,  &  Ix---2>w<rt5tittoi»  o/ &aiiiad(M 807 

^          BdaHantkipe  of  Qtmadae 807 

,Lu — T%aaoe^ftoeie  and  Exereium  in  PkyUopodM 807 

,CX — Pardkenogeneeie  of  Artemia  eaUna 807 

9       Arimmia  oaUna ..     ..      ..  808 

F,  HiooLAS  DB — Cervical  Cap  in  Naupliue  of  ArtcmiaedUna 308 

TiiDOfVKt^F. — Bcdmctum  of  Byee  in  Oammaride      ..      .• 308 

A««/tTuy.»j  Nklsos — Indian  Stalked  Bamaeiee        808 

QnuoB^iL — L&po^pkihu  labrei       806 

„      AniarcHe  Copepode      809 

w^'R,  A^-^Egg- Laying  BabiU  f^CanUKurueaffinie 441 

,Q, — Phaiqbvpiemff  Larval Ldbetere  ..      441 

BmiMM.^  U-^Macrvra  of  the' HaetUr 'and*  Blake' 442 

'     i  Varia  ' 


QotOt  ^BTAmo—MeritUe  Variation  in  an  leopod 442 

Qctamm,  A.— Hepatic  Tubee  of  AniloerafrontaUe 442 

Tfnf .  CiirMWimi     rVmnimmyifmi  r/firn  ThfTjinffi       442 

UamLT,  C.  O.^Nervoue  Sgttem  of  Copepoda      442 

Jtumy^  CBAMomY—Haloegpride  of  San  Diego       442 

^KMML^YuTtfm  1^— Regeneration  of  Loet  Farts  in  Lclbeter        552 

OHmiBB,  H. — LarvM  of  Maerura  Eucyphota       552 

^Mrm^mnmnm^  TJAmMT — Aminrt^Hr  Janj^nkm 552 

QeiDOB,  A. — Male  of  Nicotkoa  attad  and  the  Suctorial  Apparatm 552 

limsmjwWt'S.K.-'SpermatoeoaofDecapoda       553 

BMMimmKm^J.'EL'-Coraldf^eHingCrah       668 

H^UQmKWtKTt  IL-^Malacoetraca  of  the  Gulf  of  Ode$$a      669 

loHSBGV,  Maboarbt — DAfdopment  and  Syttcmotic  PosUion  of  NcboUa       ..      ..  669 

Gsmt^A. — New  Operenlate  Cirriped 669 

Zo»AF.  N.  TCMi — Hermaphroditiem  of  Male  Apu$       669 

Hte»CAm»  E. — PariuUio  Copepod  in  Amphiura  Botiamata       569 

OotmwM,  A.W^^New  OenusofOymnopleafromNatal      669 

IjBAT,  P. — OogMmit  and  Spennalbgeneeie  in  Oydops  itrenuuB 670 

Annulata. 

%otmKm,'R^  Ay.  PcfPOWT^Spermatogeneeie of  Earthworm      27 

AawATTm Jt,  NiLeoH— JfMJtdn  Sjpedes  of  Chtdogaeter        27 

LAaaTT,P. — PcUan  Tfibes  in  SivnnoiAne 28 

Cb«iKLDZBK»  C. — Regeneratum  of  Head  End  of  Ophryotrocha  puerilie 28 

SftBB,  L.  AukSJOS  T— ^JpeeiM  o/ Polynoifun 28 

imnazK^  ^Regeneration  in  Annelide       28 

bcxA,  AxnLA— JaponeM  PoZoIo     •  28 

,L^P3MppineOephyreant 28 

wtAMMXuK. — Origin  of  Oeniriclee  of  Firtt  Cleavage  Spindle  in  MyBOttoma  29 

Dm.  19th,  1906  h 


XViii  CONTENTS. 

BimwAvnf'ilL'-'NaiwaiEiiUfryofTomopteridm       

IsaAKOwnvoB,  Alixavdir— £)0t0rnitiia<ioAo/50»<nlla|)]Milf      

HoiMB,  S.  J,-^Ala$kan  Amhipods         

OoLv,  LioN  J.-^FyonogotMU  of  the  Wed  Coast  of  North  AmeriM 

NusBAUM,  J. — Rsgineratian  in  PolffchmU .. 

BmJjcrv,  Q.-^Artifieial  Parthenoaemeii$  in  an  Annelid       

Wagnbb,  F.  Yos^Regeneration  tn  LumbrieuluB  variegahu        

FiQxsvr,  EMiiM—BythonomuB  lemani  Orube 

8ALBK8KT,  W^^CBeophogeol  Pouohee  in  Polygorditu  and  8aoeooirrv$      ..     .. 

Grayiwe,  Ob,— Bed  Sea  PolyehmU 

Watson,  Arnold  T. — PocJUar  BegeneraHve  Proeeee  in  Potamitta 

Qravieb,  GR.—MiHdken  Ckue  of  Budding  in  PolyefusU      

'HLooRK,  J.  PKBOTr^ Alaskan  PolychmU 

YEJDovfxif  F.^Nephridia  of  AeUoioma  and  Meeenehyirmus 

Smith,  F. — Belalionships  in  Oligockmta 

Ibbel,  R,—Balian  Oligoehmta 

Enriqubs,  P. — Blood  Veseelt  of  SipunevluenuduB       

BoRQUiN,  JoLBS — Abnormality  in  Otnitol  Organs  of  Leeth , .     ..     ..     ..     .. 

8PIB88,  0. — Digestion  in  the  Leeeh •     ..     .. 

ABKio^PjkXnr~-SystemaUc  BeUUiom  of  ChtUognaiha 

Nelson,  Jas.  A. — BexwU  Beprodnction  in  JElosoma ..     .. 

Wagner,  F.  YON^Ift^olcMy  o/ Ttt6t7ax  otid  LtimMMiit 

AxiQmkESL,!!.— West  Indian  PciychmU 

Lbpsy  RE,  George — AHifUial  Parthenogenesis  in  Tkalasssfma   ..      ..     ..     . 

IssQKA^  Akivjl- CoUateral  Bfiddin^  in  a  SyUid 

LiLLiB,  B.  8. — NephHdia  of  Arentonla • 

80RBT,  H.  G — Heteronsreis  of  Thames  Bstnary ••      . 

BoHN,  G. — Bionomics  of  Annelids    ..      ..      

Gerodld,  J.  H. — Embryoloay  and  Affinities  of  SipunouUdst      

8ALEN8KT,  W. — Larva  of  tohiurus 

t)x}i!iOEmB^  K.r~(Hrrw  and  Elytron  in  Aphroditidm     

Hartus,  L.  CoGNETTi  DE — New  Speoies  of  OligochsBte        

Kematohelminthes. 

80BEREN,  L. — SpermatoMoaof  Asearismegalooephaia  .,     ..     ..     ..     .. 

Fieri,  Qtso-^Cuianeous  Infection  with  Ankylostomum        

8TltBLi,  C. — Migration  of  Trichina  Embryos       

ZiEMAmf,  U:.— Death  from  Infeetionwith  Asoaris       

Maroos,  Uarrt — Hachis  Nuoleua  in  Ascaris       

ChBTi,  B.'-Famay  Mermiihidss       , 

Fieri,  GiNO—^ol6t  on  iineAy/ottonittfii «     

TAmavoEi^V,— Biology  of  FHariabanerofti,C6bbold        ..      . 

W  AY KR^  AhnKD-^Bachis  in  Ovaries  and  Tettes  of  NenuMtodm 

8tuk8BBR0 — AnguiUtUa  Intestinalis       

LiN8T0W,T0M — Afcaris  haliooHs      

Porta,  A. — Cetaoean  EAinorhynchi      • 

8TUUOKMANN,  0. — Embryology  of  Strongylus  fUaria .. 

Griggs,  R.  F. — Reduoing-^ivision  in  Ascaris       

8TEWART,  F.  H. — Anatomy  of  Nematodes       ..      ..      

Jammbs,  L.,  &  a.  Martin — Conditions  of  DevelopmmU  in  Ascaris  vitulorwm 

Marous,  H.     Maturation  in  Ascaris  can* s 

SouopPLER,  H. — Ozyuris  in  Vermiform  Appendix       

811  IDT,  H. — Species  of  Strongylus  tn  Oibbon 

Baitbkr,  Max — Structure  of  Mermis  albicans  v  Sieb         

L1N8TOW.  O.  YON — New  Nematodes  and  other  Parasites      

FuHRMANN,  O. — TmnisB  of  Birds  of  Prey       

Platyhelminthes. 

Plehn,  M.— ParofifM  2W6eaaria »  ..      .. 

YoiQT,  WALTEB^iftyraiumf  of  Planarians  in  Mountain  Streams    .. 


COMTINTS.  SIX 

V.^Kftd  of  aUMTfrimg  OH  PlanaHan$ 80 

Bn»E.ll.-&aP«ilOr9aicfo/iVM9Pofydiad(7eiiM      «.     ..  80 

BfcMai  Bumo— I>Fr8i6  fal  Flanariana        •     ••  80 

kamBn,iAg.^Para»Us9of  FUhe$ 80 

hm^Stw  BOkania  in  Mam        ..      ..             81 

0Kuaou/nEY,S,—8eolmio/Jdiogonm        31 

^mstKTtL—Ceaiods  SiudieB        81 

^cmtm,J.^MammaUanCeiiode$      31 

^mm^K-CutodeB/rom  a  Porpoise 31 

lsi9tsjnm,U,-^HelmunthoiogiealStvdU$ 32 

^*Uf,L,wa^TurbeUaria  Aooda       177 

^astnm,QmDf>^Origmof8peoiMinCe9tode9       177 

taoBLF^Dipflidiumean^mimMan        178 

IJEna^k.-'Ongiuof  Oonodueisin  Hatodeg 178 

^OMin^Gwott&^New  iHstonUdm/romCheUmiam 178 

liMO^W.^New  Dutamidmfrom  Rana        178 

^uT,L.G~Pearl-PndttcingCe$tf»de      312 

TiMm,AL.^TmniaaeafUkorhyn<^,Wedl.        312 

^(i^.fi—L^t'HUiorgo/CyaihoeephaluBiruneatuM 312 

^mtL.^.Vf.^MonoM-'UsNatw'eorCettoda       313 

ZoQEii,  V.—DuMbution  and  Grologieal  Age  of  Genut  Ooekoritiiea  LOhe ..      . .  813 

Vnu^W.^Trewuxtodee  of  Bivalves             818 

^aMMUD,J,^&eretory  8yst4!m  in  Fresh-water  TruJads 813 

^'lak.EMSL^AuiogamifinBkabdoralids ••      ..  814 

IfBuu.  F^  ^  F.  W.  QAMBLE^ZooehloreUm  of  Convoluta  roaeoffmms     814 

^iVsAu,k,-'AniareiieBhabdoe<Blid 814 

un>uw,  F.  F.^Deep  Sea  Nemertines 814 

^^"fn^T.RSexual  tfrgansand  neveiopmerUofaTapetDorm 444 

H       r,        New  Species  of  Tapeworm        445 

^nu^^.— Some  New  and  LiUU-known  Trematodes        445 

^un^D.U.—ldfO'HietaryofaTrmnaiodeoftheOysUr 445 

^^^.B.—Stmeimre  and  Development  of  Oyslirerous      554 

l^^^nxnuO^k  J.  BovBQms— Studies  on  Tapeworms     672 

"^'^^s^J^SiiyrHEBa^MuaityofiheEehinoeoeeusSooUx 673 

hswa^Ci^-^MammoHan  Cestodes      673 

Ij^noa^H.^Polyonehobothriumpolypteri  Leydig 673 

^O'nAjj.F.Q.^SehiMtosomaiaponiimm  in  ike  Philippines     678 

^ftni.L,Yf.iL.^SimdiesonTurbeUaria      678 

l}*ux,E.^Sote$<mConvi»lutaroeenffensu  Oraff 674 

^^L-^Trielad  Studies 674 

«^ii,}L^Fresh-waterSpeeiesqfPolyeyUU 674 

J^ncXAfcST,  R.-^Matwration  and  Fertilisation  in  Thysammoon  broeehi 674 

wounsT,  K-^Nervous  and  Excretory  Systems  of  Fresli-water  Trielads     . .      . .  674 

*^^«x,L.'-Batkypelaffie  Nemertines 674 

^IncertflB  Sedis. 

^^iJBL^^ruAWt'-New  Braehiopod       82 

i'*'ixm,?,-~09eillaiing0irculationinPhoronU      82 

n^w^S.^Yaung  Diseinisea 82 

^'ionf,  J. -^Development  of  PediceOinaeehinata       178 

^p'^Vf.jL^StructureofCftphalodiseus       179 

J»«ii.  H.  W.— Peculiar  Variation  of  Terd>ratula  transversa  Soweihy 179 

^^ntAv^V,— Devonian  Spinftrs 179 

\^^^^^tM,ERAY'-New  Species  of  Cephalodiseus 815 

\^^D.--a^nt  K/eidPolysoa 815 

^u,H.W.^(MAgeinBrnchiopods      815 

uvm  F^  ft  M.  CAXJLLEBY^Life-HvUory  of  Orthoneetids      445 

^^\UkY&,-^Ordovieiannnd  miuritmBryogoa ..  674 

[»ei^K,U.^DevdopmeHtofFlwtreUahi^ida^FaMdus) 675 

ywM  «R«.  V.—Brachiopods  of  the  Valdivia  and  Gauss  Expeditions 675 

^•■^niiff,  A  -^Norwegian  Aetinobroeha  and  the  Afflmties  of  Phoronis       ..     ..  675 

h  2 


XX  CONTENTS. 


Botifera. 

BmkUOBAMTt'P.mi^MdUo/Bofphoradigiiaia 

K  Betro-Cerebral  Organ  in  BcUfera      

Li A17TEBB0BN,  B. — Nofihem  Marine  Rolifer$ 

Hlaya,  8. — CkmochihidB^  New  Oenui  of  Boti/er$ 

Wesenburo-Lund,  C. — RcU/era  in  Iceland 

KiBKM AN,  Hon.  T.Seeond  List  of  Rotifera  of  Natal    (Plate  XII.)    ..     .. 

UjnLKAY.Jjjna—BdeOoid  Botifera  of  the  Forth  Area        

BoussvLVT,  0.  F. — Botifera  of  Kew  Qardene        

Li>-Pntteb8KN,  O.  L — Marine  Botifera  of  Norway 

Vbmemax,R.— Botifera  of  Norfolk 

Bastian.  H.  Chablton — Ciliated  Infiuoriane  within  Eggs  of  Botifer    ..     .. 
BoussBLBT,  O.  F. — Contribution  to  our  Knowledge  of  the  Botifera  of  South  Afriet 
BsAUCHAiiP,  P.  Mabais  DK—Betro- Cerebral  Organ  in  cerietin  Botifer s    ..     .. 

MuBBAT,  James,  &  Baffablb  IflSEir—JVeto  i?ort/0r» 

MuBBAT,  J. Some  Botifera  of  the  Sikkim  Himalaya  (Platee  XYIII.,  XIX.) 
Wkbeb,  E.  T. -^Botifera  from  Indo-China^  Sumatra  and  Java,  etc 

Echinoderma. 

PiETBOHMANN,  YiEHon—Axiol  Organ  and  Ventral  Blood  Spaoee  in  Aderidi  .. 

YiGiTiBB,  C. — Parthenogeneeis  in  Seo'Urehin  Ova        

OoDhWWBKi^'EL.jjm.—HybridieationofSea'UrehinandOoinatula   ..     ..      .. 

KiESSiK^  B.—Mutdes  of  PedioeUarix 

TvaxoERy  B,iMY^Antaretie  Holothmrians       

Beiohbnsbeboeb,  A. — Structure  of  Pentaerinue  Decorui 

BoEOKEB,  E. — Limnocodium  in  Munich  Botanic  Gardene .. 

Babteub,Ph. — Skin-Glands  of  Bohinaeter 

Pwter^Kavl— Modifications  in  Development  of  Sea-UrMns 

Rbiohensbeboeb,  A.— yinatomyq^PeiitaefintM 

EcBHLEB,  'R.^Antaretie  Eehinoderms 

WooT>hA3n>,W.^Holothurian  Spicules 

Cbubb,  Q,C.^Growfh  of  the  Oocyte  in  Antedon 

MEYKEi,'EL.-^Nervous  System  i^Astcridm       

KoEHLBR,  B.,  &  C.  Vanet— PaeiiZtar  XormZ  J<foH<i 

Taylob,  T.  GBnrFiTH--^rrf  Beoorded  Ooowrrence  of  BUutoidea  in  New  South  Wi 
Beoheb,  8. — New  Brood-nursing  Synaplid 

Ooelentera. 

HALLgz^F.-^BheotropiemofHudroids 

Dawtdoff,  G. — New  Pekfgie  Coslenteratc     

Woodland^  W. — Spicule  Formation  in  Akwonium       

HiOKSON,  8.  J.,  &  Helen  M.  England — Stylasterina  ofSiboga  Expedition  .. 

Pbatt,  Bdjtb  'bA.—Ceylonese  AleyoniidsB 

Hill,  M.  D. — Maturation  of  Ovum  in  Alouonium  digitatum     

GoBDON,  Mabl4  M.  OQiLVTm—Lime-formsna  Layer  of  the  Madreporarian  Pdyi 
Cablgben,  OsKAB — dUary  Currents  in  AiMniaria  and  Modreporaria    .. 

Hall,T.8.— Ftotonofi  Grap«oZtt«« 

Amnandale,  N. — New  Species  of  Hydra      

Haas,  Otto — Medusm  from  Amboina     

Woltebeok,  R. — Ontogeny  and  Interpretation  qf  Siphonophore  Colony    •• 

Fbatt,  Edith  M. — Digestion  in  Alcyonaria 

VEB8Linr8,J. — Moaoaraph  on  Primnoidso      

'iAjonfMEJiiiQ,  F.-^SJerites  and  Canals  of  Primnoids ••      .. 

8tudbb,  Th. — Axis  of  Alcyonarians        

Hallez,  P. — Bheotropism  in  Hydroids  and  Bugvla 

Bbownb,  E.  T. — Fresh'water  medusa  in  Biver  Niger 

BoEOKEB,  Y. — Limnooodium  at  Munich 

HabtIn,  Josi  RiOJA  Y^Free-Living  Variety  cf  Adamsia  rondMii 


CONTENTS.  XXI 

Tmm,KK'--€kMHfornia»8kon  Anemone 447 

Pqpo,  J.  R— B(3e  of  Mueu$  in  Corals 418 

ifxcsTRAL,  W. — Japaneee  Ateyonariane 448 

Biin,  BAMOLSy—New  SpeeieB  of  Semper' s  Larva  from  the  Qaianagos  Island$  448 

'ima.KB^St  Aini  AABrns--8exualIHmorpki»minAglaopk^ 556 

&D9Qs,J.J. — Sbudure  of  J$i$  Hippurie 55<l 

fuam.A.^^BeaeiionMofTubulariacroeea      676 

^MMUM^^^New  Natal  Hjfdroide        677 

iBsam,B,B.—Behavumro/SeaAnenume9      677 

TiuoAS,  T.  Watlamd — MadreporariaCoaeeledhyihe*A1batros$'       677 

I>mi»o,  J.  E.— &pla  o/ fittyoia 677 

Tbojjti.  J^ jnn. — New  Tjfpe  of  AJeponarian 677 

^^XB^m.^Anetmre  of  Spongodee       678 

HxxwK,  Bmnr  J.— Preetoiw  Ci>ni2« 678 

^aaam^J.  Asthub,  A  W.  D.  HBXDEtmov— Viviparity  in  AJeyonaeea 678 

^ma^  Ga.'^New  T\fpe  of  Virgwlarid       679 

Mobility  of  Virmdarid$ 679 

T^bqcir;  St.  Lbohh. — Studie$  on  OrapioUtes 679 

Porifera. 

^nDAmoK,'SL'^Ooeule$(^Cinaehyra        34 

f*         H          Studies  in  Spietile  ForwuUion         35 

Joaun,  G.  0.  J^  *  H.  P.  WusMANN— fitnkrfiire  of  the  Styles  of  Tethya      ..     ..  188 

^^Amx,F.— GottM  ReeepiaaUiim       183 

^h.'-New  SiUeious ^^onges 319 

lUAX^W.^OaUfomian  Sponges 319 

^xunAiM,  Nblbosi — Bengal  Variety  of  SpongOla  laeusiris  from  Brackish  Water  448 

'twnrp.  R— 2f«r  CRKcmf  d       557 

^nnz,  J.  Abthub,  A  J.  D.  FiDDES^Antaretie  AxineUid      679 

Protozoa. 

teuiuiB,  K.  C. — Structure  and  Movements  of  Protoplasm       85 

^^^'sai.^'-Oheervations on  Areella  VtUgaris 36 

povMaE^^-^Bntaimaba  BueeaUs       36 

^f^o^lL^Amaim  of  Dysentery 36 

^^^J^s^kwrm^^Foreminiferaof  Shore-Sand  of  Sussex       36 

««iat,Gk«»b— i^rtpi?*aW(wp*er» 36 

^'f^il^m.V.^AUeged  Senile  Degeneration  in  Protosoa      37 

M       »t       Alleged  Senile  Degeneration  in  Lsfusorians         37 

'^  ^xwA-^Noss  Flagdlate  Parasites 37 

}^^mii^Q.-^NewFUgMaie  Parasite  of  Bomhyxmori ,..      ..  37 

^o^i^a^%.^Flagtllais  Parasites       87 

^DHovD  ixD  Sebobht— TVtfpanoaomtf  (/ j;Z-<2e&ci5       38 

FAwi-PttMBw,  K.— i^awjFortiije/Ztd*         88 

€UWL1T,  HowABP — Inter^rdatenships  of  the  SporoKoa       38 

^^^rB,B.'~New  Species  of  Chloromyxum 38 

^^ivtkhoiEnB-'OlyeogeninSporoma 39 

^OKBOn,  A,—Oaia  and  Triehoe^ 183 

KoRiAOV,  MuBUL--P«0tMtoipofa  «o2«ooi« 183 

^^n^^.K.—TrypanosomaofRat 183 

5*wcBiiuiT,  B.— C*ft>mtdtti  q^  Pfotofoa 184 

rUAV>,^~..StudiesonSareodina 184 

^pf^a^KP.-^Pathi^ogy^BalantidimmCoU 184 

Iottall,  Q.  H.  F^  ft  G.  8.  Gbaham-Siuth— P/fopIotma  Oanis 184 

^vs,Y.H,^Pinplasma  in  Monkey      ..      ..      184 

l^vti.FtMMiMT,  E.— Structure  of  OylopUtsm  in  Prototoa 319 

^^^^VBLOL^h.—Ammboid  MovemenU     319 

wnoDKif ,  Ix»BAHi>i  Lo60 — Life- History  of  Bypotrichous  Infusoria      319 

lnajun,J.^-Comiugation  in  Infusoria        320 

ICBRUB,  J.,  ft  Cb.  Qivmsm—Trophoplasmio  Spherules  in  OUiata 320 

^onni,0,A^^NewPeridinid      820 


XXii  CONTENTS. 

KoFom,  0.  A.--StriM<tir0  0/ 67oiiyai«2a«  (riooan^     

BotsiVELD,  A.~F2aMaa<M  in  Aiman  ^{tmtffUary  Gbnol 

FwKSWWER,  O.—Flagdlata  in  Melophagu»  ofrinu9 

Ko(m^R,'-DiiUneUoMbeiwem8peeie$o/Trypano90ina 

Castbllani,  Aldo,  ft  Abtbub  F.  Willbt — Ceylonete  BsemaUmoa 

IjATKRav,  A.J  A  Lvows^^Hmmaiotoa  from  Partridge  and  Turkeif 

LtHE,  Max— Ba560ui 

Cavumr-t,  M,,  A  F^Lix  Mssimj—AffiniHei  0/ HapU)9poridia 

SoHiNOABEFr,  A. — Hmmo9paridia  o/BaU .. 

PsBBiN,  W.  B.^L^e-Hialory  of  Pleiitophara  periplanetm^  LuU  and  SpUndore 

lAavR,  Jj-^A  E.  Uebse—WoU  of  Myxo9poridian  8pore$ 

C±ftom,  OAJmoB— New  Mierotporidian  from  Loaeh 

BbabUs  1,.^'Beproduetion  of  MonoeyiUd  Oregarinee 

M  Ehutkeroeehizon  duboaeqi,  a  new  Sporogoon 

Bernbtbin,  J.  M.^Phagooytoeis  of  Malarial  CretemU.    (Plate  XVL)  ..     .. 

BoBOBBT,  A.~iiaaiiet0ea<d« 

60HULKB,  F.  E. — XenonhyoiphcTm 

Li8TBB,J.J. — Dimorphism  of  English  Nummulitee     

fioBXJLZB,  ¥*  E.,  ft  Hams  Thibbfbldeb— Bartum  Sulphate  in  a  BhiMopod    .. 

WooDBViT,  L.  L. — Life-History  of  Hypotrichoue  lnfu9(nria      

Kbpnkb,  W.  a. — Lej^ophrys 

'EsTZyQigA,}mi.— /Studies  on  PeridinesB     | 

Latbban,  A. — Identity  of  Surra  and  Mhori 

8ibobl,J. — Parasiteof  Acute  Exanthema 

FBBRur,  W.  8. — Life-Histnry  of  Trypanosoma  halbianii 

B0GBB8,  L. — DefHilopment  of  Hepatomanas  of  Kala-aMar 

liiHOUiN,  E.  A.,  ft  H.  B.  FASTBAM—Sporoioonfrom  Mttoous  Membrane  of  Hum 

Septum  ncui 

WoODOOOK,  H.  M. — Observations  on  OregaHnes 

Smith,  G. — Castration  due  to  Oregarines ..      

Pbbbiv,  W.  S. — Structure  and  lAfe^Hisbory  of  Pleistopkora  periplanetm . . 

TmwsnxG,  O.—Spiroehrte  paUida  and  Syphilis 

Pba  kl,  B. — Biometrieal  Study  of  Conjugation  in  Paramaeium 

Ellebmamn,  V. — Rhitopoda  in  Human  Spinal  Fluid 

Vassal,  J.  J.,  ft  0THEB8 — Trypanosoma  of  Horse 

NiooLLB,  0.,  ft  C.  OoMTB — SpinUum  of  Bat        

L]foBR,  L. — Muxotporidium  of  Trout 

Gash,  Jambs,  k  John  Hopkinson— BWIiMft  Freshrwalter  Bhizopods 

SoHBODBB,  Ola w—wlntorottb  Protosoa 

^  „        New  Sfecies  of  Cytoeiadus      

LoBD,J.  E. — Aeanthoeyftts  pertyana      

Dbqem,  Albbbt — Function  of  UontraetiU  Vamds       

„  Alveolar  atrueture  of  If\fusorians 

Lautbbbobn?  B. — New  Chrysomonad  Genus 

liAAOKM ANN,  Hams — Reproduction  of  Tintinnodesf      

KuHSTLEB,  J.,  ft  Ch.  Ginbstb— IffKit/Seaiumf  of  Cytoplasm  of  Opalina  . .      . . 

BTEUTVb\  ^'W, -^Observations  on  Valvox 

Woodcock,  H.  'M.,—HsBmoflageUata       

Auebbaoh,  M. — Myxobolus  from  Head  of  Haddock 

Bobbbtson,  MTUtiBL—B2oo<2-tnAa6t7tng  Protozoa 

IjEGmR^  LoxjiB— New  Myxosporidian  from  the  Tench 

Lavbban,  A. — New  Trypanosome    ..      

Bouz,  G.,  ft  L.  Laoommb— fifx^een  Emulsion  as  an  Antagonist  of  Nagana  Trypi 

somes  Introduced  into  Dogs 

Kbztbztalo^ioz,  Fr.,  ft  M.  Siedlbcki — Life-history  of  SpiroAmta  pallida    . . 

Fantham,  H.  B.— 7^  GenfM  Ptfop^cMimi      

YfAXBXK^K— Myxosporidian  in  South  African  Botifer      


OOKTBNTS,  XXm 


BOTANY. 


InfJudlng  tiLe  Anatomy  and  Physiology  of  Seed  Plants, 

Cjrtology, 

indudinr  0«U-Oontenta. 

■ASi^T.]L--fieIalftoaqf  Jyr«i0{0iff  ofidCJkronioMraMf 40 

^am.J.'-AAnmaiie  Spindle  <^  the  HeterotypieDivisiom      40 

B^sw.Jn4D.  lLMarriBB~H«<0ro<ypioI>ivMum         40 

^^/^^UJMmfmD,  K-^KaryckineiU  in  the  Aieomyeelm 41 

^^^  U.--8imdie9tm  the  Plant  CeU       41 

fawi wowinrt,  M.^-Nuelear  JHvitifm  in  Yeast 186 

[banHKowiKT,  C. — Niiltmre  and  Origin  of  ChromaJtophoree 186 

nuosiAPiET 186 

toni,  0.— JgflTO-dbgiwrfrffy 324 

tcur,T.— Pni(opIa«mMaMa<iiifttiy 324 

B.A(nAV,y.  H.ft  H.  C.  FEASBa--Aania{ayo/jMoti^o6<i0 324 

,      .          «            n           n        BexMaUiu  of  Uredmem       324 

niiia.J.K&A.O.  MooBS— ^1MI6ar  IMvZno^                     325 

BnuoQEAPBnr .  325 

Jw«AB^a— q|itoloywo/Aaeeoi^«IoiiAo/Fi^            559 

|2AttQ'nit,G.--C0a-&'viHonin(Eb^oofittim      684 

^"^^^(l^kH.Zmujnwr-ChenM^ofFwngi       684 

^^sUff.Twnuji-^Studiee  of  ProU^plaMmie  Oyntiw^        685 

Structure  and  Development. 
Vegetative. 

'^^^^O.l.'^EmbryoSaeandEnd^ryoofOwmmUMHfn^ 186 

^I'^^'-UBekanimn  of  Ihe  FaU  of  certain  Terminal  Budt      325 

f'SBB^^^^^MM— 'Winged  8teU  in  eomeLegwminom      453 

P^«ww,  ^-^Im^eetigatione  on  the  AnaUmy  of  JJUed  Plante 559 

*^n*T,E,0.,SiM.A.CB«Y6LEB,'-8truetureofOretaeeou$Pine^wood 685 

vtm^SpermalazoideofOyeae 685 

Beproduotlve. 

^*''nu,T>.n.^SiMdie8ontheAra4sem     42 

If^ntn^G.^MierotporeeofArawiariaBidwiUii 42 

};^inL,K^Anaiamyof  the  Flower  of  the  UnMUferm 325 

'S^^'nn,Jl~~Anat(myof8eed$ofAeanihatem 326 

■ciuuu^  lL--^irtHI^                                                                 326 

^^"iflXimir—Symbioeie  of  Ordkide  and  Fungi       327 

^^^^J.B^^PoUen'OnUnofPieeaexoelea 453 

'''^^'-Deedopwieni  of  th^PoUen^Grain  and  Anther  in  Onograeem    ..      ..  ;  ..  454 

Physiology. 
Nutrition  andjiirowth. 

^^nu»,J....OerminaUonof  Seedi  of  the  Oaetor-Oa  Plant 42 

^^Mmo,  P.  0.--FonMium  o/ Oi^                                                      ..     ..  187 

|^Bon,0. — Org€wie  Adds  a»  a  Source  of  Carbon  in  Algm      187 

^ntan^jL^j^emUofSap 454 

f^A.D..*  C.Q,T.UoBUOif-^Funetionof  SHieainthe N^iiHiUMof  Oereah  455 

^  ^--Pkgeiologg  of  Oerminatian  of  PoUen 455 


XXIV  » CONTENTS. 

Txm^  K.'-Efeei  of  (hleiim8aU$<m  Sphagna 

HsmzB,  BiBTHOLD — Fungitn  RekUion  to  Atmospherie  Nitrogen      

BAVU^CMoroM  in  Malvaeem ,.     .. 

"ULaboral,  El,  &  M.—Btareh  in  ike  Bryophyia 

Nkheo^  B.^Direotion  of  Growth  in  HepcUia      

Patabino,  L. — BeipiraJUon  in  Leave$  aUaoked  by  Perono$pora 

BiBLIOORAPHT ,       .,       .. 

Labbv,  E,—Mioro-orgianism8  a$  Aid$  to  Digwtion  in  Droaera  rolundifolia 
MoLLBB,  A. — Myeorhiaa  and  Nitrogen  A$9imUation     

Irritability. 

PiEBOB,  G.  J.,  &  Floba  a.  Randolph — IrritabUiiy  in  Algm 

EwABT,  A.  J.,  &  JtaesR  8.  Batliss — Gaicanotropie  IrritabUUy  of  Root$ 
LefAvbb,  Julbs— J^eef  of  Light  on  Green  Plants  in  abMence  of  Carbon^ioxfde 
B018,  D.,  &  J.  QALLAVJ>—Modifioaiion$  of  Tropical  Plants  in  changed  Surroundi 

WiBLBBjA. — Action  of  Sfdphur'Dioxide  on  Plante      

Fulton,  Habbt  B.,  a  M.  Baoibowbki — Chemotropism  of  Fungi 

Ebbeba,  L. — Hygroteopieitf  a$  a  Cause  of  Physiologieal  Action  at  a  Distanes 

Ohemical  ClUinffet. 

KmakSfV.^TheChemistryof  some  Common  Plants 

BaaMLLBKBEBQ^  H.  C—Aetion  of  Fungi  on  Cellulose ,     

Hbnrt,  T.  a.,  ft  S.  J.  M.  AuLD— Pro5a&2e  Existence  of  Emulsin  in  Yeast    .. 

Bibuoobapht 

BoTHEBT,  W. — Behaviour , of  Plants  toufards  Aluminium    .. 

Kxinzb,  GusTAY — Acid  Excretion  of  Roots  and  Fungi        

FiTOB,  B.tvi'— Action  of  Insoluble  Substances  in  Monifying  the  Effect  of  Deleter 

Agents ,     

DuNBTAN,  Wtndham,  ft  0THEB8 — Cyanogcnesis  in  Plants 

2ellnbb,J. — Fat-splitHng  Ferment  of  the  Higher  Fungi 

General. 

Watson,  D.  M.  8.— On  a  <*  Fern  "  Synangium  from  the  Lower  Coal  Measun 

Shore,  Lancashire,    (Plates  I.,  II.,  III.) 

BmLErr,lI.l!f.'--I)ispersalof  Seeds  by  Wind 

Thiselton-Dteb,  W.  T.,  &  OTHBB»— CAtneM  F2om 

Bakkb,  J.  G.,  ft  0THEB8 — Flora  of  Tropical  Africa 

Jackson,  Datdon,  ft  C.  M.  80HNEn>BB— A>tantoa2  Glossary  and  Eneydopmdia 

BiBLIOOBAPHT 

800TT,  D.  a.—The  President's  Address:  Life  and  Work  of  Reinard  Bern 

(Plates  IV.,  V.)      

Pbabqeb,  R.  Ll. — Irish  Topographical  Botany 

HiLLSPAUQH,  0.  F.  ft  Agnbs  OHASB—FttcatonPlanitf       

BiBUOGBAPHT 

60NNIEB,  G. — CoUmr  as  an  Attraction  for  Bees 

600TT,  D.  H. — On  the  Structure  of  some  Carboniferous  Ferns 

IHOLU—Grt^t  Hybrids      

YiLLANi,  Abmando — Ncctarics  of  CrucifersB        

KhEBRf  Q.^  Variation  of  Flowers 

POLAOOI,  G. — Preserving  Plants      

Hkmslet,  W.  B,^-JuUaniaem,  a  New  Family  of  Seed-plants 


OBYPTOGAMS. 

Pteridophyta. 

BiBLIOOBAPHT 

Habeblandt,  Q.^Chlorofiast  in  SdagineUa       . .      . . 
Lton,  H.  L. — New  Genus  of  Ophioglossaeem        ..     .. 


CONTENTS.  XXV 

PAOB 

LL.M.~JMeoni<ic« 188 

^^  1^-Nctm  om  American  Fenu 189 

hawiT 189 

^fOi^T-AmtomftjfFema 328 

«■.  t.-fftynwriilfun  of  the  Lamina  fa  Seoiopendrium      328 

^^ISpormgial  Tri6b4nne$ 329 

nmr  M ^tlaniodia 329 

i»W3H.G.E^AC.A.  Wbattobt— BolryeAittm       329 

^^isn,^-^CkeiUuUhe$  8Momi9U 329 

«nQB.LM.--O«iNMfieeiu)dU0fMK       330 

,     -         •       Lffcopodium  i»  the  Aw^eriean  Tropiei       330 

f^^tE.ljEvmji^Chime$eFema 330 

™.^-FtnMaadFem^Uie9ofCoMtaBiea        ..      .. 331 

^^^'^l^^^kQTBMBa-'NoiihAmerieanFemB       331 

^^^"Tke  Fem  FJora  of  QmneetieMi 831 

^^"^Q^&M.Qous&OHxnyr^HybridFemM     331 

yww 332 

^"'^B.-^Botr^tiiivm  Lunaria 458 

^^'^^h^t  (msMBB^North  Ameriean  Ferm 459 

^^^'^-Ewotie  Feme 459 

i^BB^C^hidex  FHumm ' ..      ..460 

J*«i*WT 460 

^^;^>^k  orrEMa^—Sorlh  Ameriean  Ferm       562 

*-'■»«,  G-,  &  (yTBEBB—SaiUh  American  Fem$ 563 

™^  J -Japanese  Fem$ 563 

f^^^-SorfolklMlandFerm 563 

J^^^— Sore  Form  cf  Aeplenium  Riila-mm^ria 563 

^^-Haw  Fern*  Grow      564 

^^^-Stnuatmre  of  Tree-Fefn$ 564 

^^-Brnt-fotmation  an  Fem-leavet 564 

^^-^fidoMd  saver  Fern/ ..     ..     565 

f^G^TradteidsfnNodeo/Equi$etum 565 

)^^P' ^"Germination  of  Ophioglo$$um        566 

^^^-8tnu!tureo/8tolon$oflfeptirolepa      506 

^K.A.N.-Partmf<ofyo/F«m«      566 

^^^-faridmm                           ..                                                  ...  560 

^\^-Upidodend^obowUnm        !.' !      ..  567 

^^J^^jJ^^                                     567 

l!^^^-Indexmiemiii      '.*.      .1     '.!      *.!      *.'.      *.'.      '.',      '.!      !'.      '.'.      !!  688 

fmii?-*^  H.WBiOHT--afnewF«w 688 

^^^^Ftn$ofMadaga9ear       688 

^^^^-—Pema  of  the  PhUippine  lOands       688 

^'^^,^Fern$  of  ChH$tma$  Idand 688 

^'^^i.-Perni  of  Florida 688 

Bryopliyta. 

^^'^'^^'-NewFamaie$ofMo$ae»       52 

(V*,L  t"       New  Mataean  Mo$9e§ 52 

"^i'-lkmeio/Formomi      52 

f^^-Mm-DistrOmHon  in  Baden      ..  52 

^^'^havariea 53 

^s:'°^Bji9ro§eopio  Properties  of  Monea     53 

^^llrBkicgy  of  Polytriehaeem 53 

j^g^^^^'-AnalyUeal  Key9  to  the  Hepatiee       54 

1^^}"-Anhretie  Mo^'.'.      !!     .'!      !!      !!      !!      '.'.      Y.     !!      '.'.     !!      !'.  190 

j^^-faridriUtw  in  Philonotit 190 

"^^-Bwopean  Bepatiem 190 


XXVI  CONTENTS. 


HmFHBBT,  H.R — DevdopmmU  of  Fo$wirhrenia 

Clcminshaw,  E.,  &  ommB&—Britiah  Noie$  and  Beoord$  .. 

Weymouth,  W.  A. — T<umanian  Mo$9e$ 

8oBirFNEB,y. — BrycHogical  FragmenU 

BlBLlOOBAPHT 

NiCHOLSov,  W.  B.,  &  OTBXBB-^NoUi  on  Brituh  McBie$ 

KiNDBBBO,  N.  C. — Notes  on  European  Moeeee       

CkBSXft.Z.—AniareUoMoMee 

DxivkfUy'P.—AroUe  Mouee 

Bbothbbus,  y .  F.,  &  E.  Q.  Pabib— JIfoMet  of  Aria      . .     . . 

QrburwYy  l,^Mo$$e$  of  Hungary 

Gil,  A.  Oabaueb— Spanish  Mo89e$ 

HoLZiHOBB,  J.  M.,  &  A.  J.  Gbout — North  American  Moeeee 

M  ETLAN,  C,  A  E.  BAhLt—Noiee  on  Sphagnum 

CmvrEVT}t3t,F.  J,— Sphagnum  in  Eeeex       

Balmon,  B.  B.,  &  C.  M.  Wbight — Flora  of  Kew  Oardene  .. 
Mbtlan,  G. — Neu)  Form  of  Ortholri^um  eupuUUum  ..      .. 

Bbcqcbbbl,  P. — Oerminatfon  of  Moee  Sporee 

QiLKiNBT,  Jl— Sexuality  of  Spores  in  uioieoue  Moeeee 

Maovioab,  8.  M. — Key  to  Britieh  Hepatia 

Pbabbon,  W.  H.— iVeio  Britieh  Eepatie 

Imobam,  W.,  &  0THBB8 — British  Hepatiee      

Evans,  A.  W. — Hepatiem  of  Bermuda 

w        n        Hepatiem  of  New  England 

„        H        Hepatiem  of  Puerto  Rieo       

Pabib,  E.  G. — Hepatiem  of  New  Caledonia 

Lbwis,G.  £. — Biecia 

MtJLLBB,  K. — Oenus  Seapania 

Bbbkotbo,  Anna — RegenercUion  of  Liverworts     

BlBLlOOBAPHT 

OoEBKL,  K. — Morphology  of  AustrdUuian  Muscinem    .. 

BCBOENB,  K.— IfoM  iZAtf otdf 

BcHirPNEB,  y.^Jtfofi  OaUs 

MQnkembteb,  W. — Abnormal  MosS'Capsulee        

Maheu,  J. — SubU^rranean  Moss-Flora  of  France 

Br>TU,G. — European  Sphagna 

Painteb,  W.  H.,  &  M.  B.  Slatbb— Brt^t'^  Muscinem,.     .. 

Geubeb,  A.,  &  C.  Laubingbb— German  IfouM* 

VfAKSurrosWyC.^Mosses  of  Mark  Brandenburg     

Glowacki,  J.— J tM^rian  JfoMM      

Cabdot,J. — Antarctie  Mosses 

Pabib,  E.  Q.—Mueeinem  of  French  Guiana 

„        M       African  Mosses 

Wattb,  W.  W.,  k  T.  VfBrtELmQQE— Australian  Mosses 
Bbitton,  E.  G.,  &  OTHXBB— North  American  Mosses   ..      .. 

Paris,  E.  G.-— index  «/ ifoMet 

Ahniol,  H.  W.—Jungermannia  barbata  and  its  AUies 

yLmiLAV,  CB.^Bepaties  of  the  Jura       

ChAASKS,  E.— North  American  Hepatics        

BlBLlOOBAPHT 

Bbotuebiis,  y.  F. — Classification  of  Mosses 

CocKByh.  J,— New  British  Moseee 

Stephani,  F. — New  PUtgiochUa  from  Ireland       

DcNOAK,  J.  B. —  Worcestershire  MoMCS 

Ixi^nAM.yf .^Yorkshire  Bryophyta        

Hatnbb,  C.  Cm  a  othbbb— ^or^  American  Bryophyta 

^VLLKB,K.—Hepaties  of  Middle  Europe      

Hs«zOQ,T.^Mo8ses  of  Baden 

CviMAjxv.T,— Mosses  of  Zurich       

Holler,  A.--Moss-flora  0/ Tyrol 

Bohipfneb,  v.,  k  J.  Baimoabtneb— ^0ir  Audrian  Mosses 
ScaiFWSWBL^Y.'-'Hepatiem  of  Dalmatia 


CONTENTS.  XXVU 

PAOB 

.  F.^BokmrntoM  Mtmrn      570 

faeww,  h-^Hwrngnrinn  Mmaf 570 

1b«axo^  E.— flepoCic*  of  Miplei      571 

Jam,  S.-^Biyotcyy  of  fiprrento 571 

liMi,ft    ftWItmi  Bryyi^yfat      571 

tan^P— B^«sfUs»  AnMi&»       571 

^J.H.— Bryopfty<Mo/^of/oZfc2«2a«ui      572 

n,F^&onina — Jitpamme  Mmeinem      572 

▼iBnov,  a — Nem  Sperieg  of  Sphagnwm 572 

lamE,h.^Bmopeam  Speeie§  of  PhihnoU$ 572 

feifWi«.V. — Jlieeardia  mo/or 572 

9!mASi,F. — Ijophooolea        573 

C«i2iB»J.  F. — MimaUing  ifo§9e9 573 

ItoDU^LuA. — MomoeeUm  of  Funaria 573 

CiSniLL,D.  H. — MmUipiU  Chromaiopkoret  in  Anihoeero$       574 

^a.^—Spore9  of  Bieeia  glauea 574 

WAnwoBr,  C^Oimmtm  of  AnMydegiwm 574 

^Msa,  h^Momaiwomt  Peridomeg 574 

g^miff iiM^  ▼. — VariaHom  of  Form  in  (he  Bryo^uta 689 

^^KU.F.~Air6«Ia>IoKt      689 

imnMKc%y.¥.—Mome9  of  New  Caledonia       689 

FahlB-G. — Moeoee  of  Tonkin  and  Cayenne       689 

Q.  N. — MModnom  of  CkriMtmae  leland 690 

ESB,  T.  F. — Somth  Jmeriean  Moe 


iMonei 690 

^Jwa^CCL,^  OTHMmf^^NorthAmeneanMueoinem       690 

Ii6UM,W. —  Yorkakire  Moeeee       690 

^iaLH.-^LmminoeayofSekisUmtega 690 

ismt(m^  J.^Now  Sooteh  Moeeee     690 

lkxa,L-^Fromeh  HevaUtm 690 

C^OJUSB,  P.— ^l0Mt  iflli0»IMJB          691 

Ua^F.^MvaeietemoftheDohmitee 691 

Jaap,  O^  *  0THSS8— Otfrman  JfotMf      691 

^rotarr^l^^  K.ZKDtMBATnm— Auttro' Hungarian  Moeeee      691 

Hicci.  L,  ^  oTHCTt     Varioue  Mo$$  Notee 692 

?BMm,G.J.'^AnihoeeroeandiUNo$toeCoUmie$       692 

finPBAJU,  F.— Xiopftoeofea        692 

Thallophyta. 

AXgee, 

<knuKn,F. — Morpkoiogy  and  Biology  of  Algm 62 

Osuxn.F.^^'-ini^feologieai  Notes  of  tl^laUUaaeHolden      63 

fcr4a,D.  W. — Bemeeede 63 

Tuui,  C. — Efeet  of  Bora  on  Marine  Algm 63 

CiAUdi,  J. — Method  of  Drying  Algm  tpeedUy       63 

Algm  at  the  Caen  Herbarium 64 

liAiD,  F. — Owanaphyoem 64 

Vox,  W.  &  6.  S.^Freth-vnter  Algm  from  (he  Orkneye  and  Shetlande 64 

€tAZ,  H.  U.— JMotonu 64 

UsaiiOLU,  y. — Diaiomt  of  the  TrenUno      65 

PAimam,  J.^FoeeC  Dialom$      65 

kmou,  W. — A  New  Oenue  of  Plankton  Algm 65 

Ji»«fc«ji,  E.— Pr^irta  PtenWon 65 

fiiCTicBAC,  C. — Dietyotaeem  and  Aglaotonia       66 

Ti^rPT,  IL — On  ihe  Colouring  Matter  in  Phmophyeem        66 

UoTD,  J. — Periodicity  of  the  Sexual  CeUt  in  Dietyota  dieholoma 66 

teuoGBAPBT      67 

haiTTMBm^^,  A.lj.^BritithMaHneAlgm      193 

}Sffn,U.  A.-^Phyeoloaieal  Btudiee       194 

^osaTi%Qm,\^lL.—  FloaHnq  Marine  Algm 194 

Tbdo,  K. — Prindfle  of  Swetematiting  Corallwm        194 

,A^^NewOmueofCklorophyeem 195 


XXVm  CONTENTS. 


Wvr.W.A  Q.B.^BHtiihDetmidiaeem 

CusHMAN,  J.  A,^De$mid$  of  Sew  Hamp$hire       

Wb8EMBBB0-Lukd,  C. — Plankton  of  Danith  and  SooUUh  Lake$ 

Patillard,  J. — Phytoplanktan  of  Lake  Thau      

Tannir-Fulleman,  M. — PlankUm  from  Sehdnenbodeneee  .. 

Kabsten,  G. — PkyloplankUm  of  the  Antarctic  Oeean , 

Pbtkoff,  St. — Bulgarian  Algm       , 

Entz,  Q.-^Peridinem        

BiBLIOQBAPHT 


BoHLiN,  K. — FreshHoater  Algm  of  the  Atoree 

BoBOB,  O. — Freeh-water  Algm  of  South  Patajfonia       

Fbitsoh,  F.  E. — Freeh'water  Algm  in  Kew  Oardene 

Edwards,  A.  M. — BadOarim  from  Texae  and  New  Mexico       

Pbtit,  p.,  &  H.  OoxTBTBT— Dtotonw/fom  near  Lake  Chad       

Philip,  R.  H. — Yorkshire  Diatame  ,,     .. 

Simons,  E.  'R.^SargoMeumfUipenduia 

FosLiB,  M.,  A  M.  A.  HowB — New  American  CoraXUne  Algm     

Jansb,  J.  M. — Morphology  of  Caulerpa 

ToBLBB,  F. — Begeneration  in  Poiwiphonia 

Gaidikot,  M. — Complementary  Chromatic  AdaptaUan  of  Algm 

BiBUOOBAPHT 

Kohl,  F.  G. — Colouring  Matter  in  the  Chromatophares  of  Diatome    ..     .. 

MOlur,  O. — Pleomorphiem  of  Mdosira  

Foslib,  M.,  &  0THEB8 — New  CoroUine  Algm . .  

FosLiBfM. — Bemarke  on  Northern  Lithothamnia        

„  A  New  Squamariaeea 

Sautaobau,  C. — Cladostephue  vertieillaiue 

SyBDBLiUB,  N. — Dietribution  of  Marine  Algm       

NoRDSTBDT,  O. — Nomenclature  of  Deemids,  and  other  Algologiccd  Note$  .. 

M ETBE,  K. — Sphseroplea  annuUna 

Mahbu,  J. — Subterranean  Algal  Flora  of  France        

Bbssbt,  C.  E. — Protococcoidem  

Wwr,  W.&G.B.^Plankton  of  eome  Irish  Lakee       

BiBUOQRAPRT 

GoLLiNS,  F.  S. — North  American  Algm 

Kjelimah^F.'R.'— Marine  Flora  of  Jan  Mayen 

Ardissonb,  F.,  &  V.  Spinblu— ifaniM  Algm  of  the  Medilerramean 

Gbpp,  a.  &  E.  B.—Manne  Algm  from  New  Souih  Wale$ 

hvoAB,  A.  B.  B,— Norfolk  Island  Algm 

NLatsuuvra,  J,— Japanese  Algm      

Inobam,  W. — Yorkshire  Fresh-VHiter  Algm 

BujnKSUiB^lL.  3, -^Fresh-water  Algm  from  Finland 

GusHMAN,  J.  A. — New  England  Desmids      

KuozKWSKi,  O. — Morphology  and  Biology  of  Chara  delieaiula  /.  bulbUUfera  A 

BoBWBOH,  C,  B.^North  American  Charem 

Gbotbs,  H.  &  J. — Characem  from  the  Cape  Peninsula       

Yamanouohi,  S. — Polystphonia  violacea        

HvmvBt  Q.—8permalotoids  of  Fuoaoem        

TswBTT,  M. — Colouring  Matter  of  Phmophycem 

Ubtdbiou,  F. — Aetinococcus 

Brand,F. — Fibres  in  Cladophora 

GoTTON,  A.  D. — Some  End^ytic  Algm        

Kbkblb,  F.,  &  F.  W.  Gamblb— On  ^  ZooehloreOa  *'  in  Convoluia     . .      . . 

Edwabds,  A.  M. — Fossil  Diatoms 

Osfbnfbld,  O.  H. — North  Atlatdic  Plankton        

&OHH6DER,B.''Phytoplanklon  of  Temperate  Seas 

FnAVDK,  H.,^BaUic  Benthos  and  Plattkton 

Kbibslbr,  K.  y.— Plankton  of  Lake  W&rth  in  Carin(hia     

BiBLIOQBAPHT 

QoMOJXT,  M..^ How  to  CoUeet  Algm 

OoLLivs^F.&.—NotesonAlgm        

PwTKOTF,  &.-^Fre$h-water  Algm  of  Bulgaria 


r 


CONTENTS.  Xxix 

TAQM 

m,Y.^SaiciaM  Aiffm 693 

T.  a—il^«raoeyseis  ZfHeilcsana        693 

BL,ir.  A. — CkmettJuUinea.       694 

\,  f.^-CUMdopkora  erwpaia  and  the  8eeU(m  .Sg(^prop{^ 694 

JLR^AorrsmBB — rarhakire  Diatomacem       695 

A.  M. — Womga  rHaiamt           695 

fi. — PdtfmorjAimfm  qf  Cyanophyeem 695 

A. — BeproduelStMi  of  SUffeodomum       696 

D.  C  H.,  &  C.  W^Msmvumaa-Lmny^Iodandie  Plankton      696 

Q.Bii3fMr—€hifiih9ia€U9miaZan 696 

697 

w.M.'-^bidy  €f  Monotlgpharidm      71 

MaiamxKO. — Dmdergrt>wud  F^tngi  of  Porlmgal        71 

firu»  J.  HomACM — I>cifelopmeni  of  Aieu$  and  Snore-formation  in  Aaeomyeetee  71 

friiM,  C-r  A:  B.  Ai>krboi«i>— OtMrvo/toiu  on  CUavicepe  purpurea         72 

Bmunaaeosm^  A. — ComfuQaiian  of  Yeaet'Sporee 78 

&0a  K. — O^emrre^nee  of  Saceharow^feee  anomalut  in  the  Brewing  of  8dk£     ..      ..  73 

fawrn  r — Comidial  F'itrm  of  AepergUUu  niger       73 

Tmum9«P. — IdemiUy  of  the  Chnera  Meria  and  HartigUMa 74 

faons;  Jakob — Oriffii^  and  Spread  of  Plant  BuUe 74 

^aaaljcvwia — Jli^ociiom  ^  CeredU  hy  the  Smut  Fungne 74 

loBPUi^OacAB — Work  €m>  J^mU 74 

dmstL,  P.^Oemme  PhmgwOdinm.    11. 75 

brrv,  BjkifB  S. — Asparagus  and  Asparague  BueU  in  Calif omia 75 

1k%Lnsx,D. — ^ew  Ome^^  of  Dredinem :  Uromydadium 75 

OiFW*,  O.  P.,  A  <yrKBB« — Plant  Dieeaeee 76 

h^st  DiaeoMS  in  Britain,        -.       77 

UtL.B.'-Endii^^^iemo/OrtAMdem 78 

Ua^Vnam^O^  of  Bytmbtomte 78 

Ckf A»A,  Fm.— Jfyttrf^^^*  ^^       •     r     ••  ^•-     ••     ••     ; 78 

XaxAXL.  IRsm^  &  B-  S^tJT^vBr&TwamxfnLrix-'Qiti^e  to  Fungology 78 

lkmAM.A.r^  S^  ormma—AfiufneanMyeology 78 

HKra^F^AXZT. — CovUrOnittane  to  Mycology 79 

Bou^3a,U.—rUMeU  PiMthology    ....       79 

Ufam.  F.-^Hamdbook  of  Te^i^i4f<d  Myeoiogy      79 

tejOCBATHT       ..         --           -••«-            "  ^ ^ 

PmMO,H.  R— Ifori^    ^^y«>5y«*»^  ••.  ^ 198 

SuttnL  Eu  a,  &  B.  Maik« — J^udtea  in  Erynphaoem 198 

%Bhmmxw,jAMK»-'H^pocrearuseioidea      199 

BUOKXAV  V  H-   &  H.  C.  ^"RAsn^F^irtiliiationinSphmrotheea 199 

Oao9uG:--Biciog9of  SUei^PrniMMei                199 

(krwKmAijm^^^—SeUratiallheeaeeofForeythta     199 

^aLbok.h.^UmdergrounS  F^f*ngt*^  Hungary      200 

kmrnm^O  ^.— Lifo- History  of  HypoeteaaluUwea 200 

fiuumn-r  Ferra — Amp^rgiUw  bronchialii 200 

^am^l^^Hy^ufmptieU  Par^itieoniheVine      200 

VABwruBomalh—lHs^^^i^eoJPwTrtee          ..     ..     200 

Fkuov  VtTTOBio — Rhcuxfdeum  Cdiare  ae  a  Bemtparaette      201 

UAmr^Bioiotn  of  Helrminthoeporinm  gramineum       201 

Uamanli^w^Vegeialivo  Life oj the  Bn$tFungue 201 

TMfisMEf  L,  *  OTHKB* Uredinem 201 

McALnmm,  b.—I^ative  or  J^i^MekJeOow'i  Bread 203 

tozw^r  L.  T JHsiribulion  of  Dry-rot  in  Bueeia 203 

TmomAi^  VR,^Growih  of  F^iy^Ji^^ 203 

rx:BjjaaM,P.—Para9i£4fmofLtmeTree$       203 

rvmm.J.-^IHmamemofih^J^^'>^ 203 

9uMt.A.n,---I>iemEmemofTolHu^        204 

UnixFTuQrj>m—XHsoamo9oftheV%ne       204 

fttAcx.  F^  &  0THKB8 — pian$I>mMe$ 204 


XXX  CONTENTS. 


HmmioHBR,  E.-— TFittoAet*  Bfooaif  

Satto,  K.—Fungut  Bporei  in  the  Atmoiphere        

BxuKRiNOK,  M.  W .—  Woundi  and  Oummoiii  in  ihe  Amygddlm 

BooKAVW,  J.^Poi§oning  by  Fungi 

BIBU00B4PHT 

^AiMOV,B.S.'^UroMyHi$Al/alfm      ' 

Oliyb,'  Edgar  W. — Morphology  and  D^velopntmt  of  Bmputa     

"Dop,  Fauu— Study  6/ Saprolegniem  „     

'DAXQRARD-^Fertilitation  in  Mueorini 

BmivmcBEk,  E)ATL—Witehe$*  Broom  on  Cherry 

fiALMOir,  E.  8. — Variation  in  PhyUaetinia  oorJfi§a        ..  " 

jAOOBEaoOf'SioohAB^Neto  Omui  of  Paraiitie  Fungi 

ATKiifsoiH.Q.'—BalantiaandDothiehloe        

ViALA,  P.,  &  P.  Paoottbt— ^poni2(Ut(>fi  of  Teadi  qf  Aioomycetoui  Fungi 
PuHBM AKN^  Franz — Nuciear  DiviHon  in  Saoduiromyeei  eUip$oideu$  I.  Ham 

BoDi:SiE.,&  lj,QAVTimsL--ToxinofAtpergiUu$funugatui        

Lamabli^bb,  L.  Gbni^au  db — Deformaiion$  eauied  by  Oymnoiporangium 

Kellbbman,  W.  A.,  A  0THBB8  — IZredifMje 

Rbnkauf-Wbdiab,  E. — Traeya  Hydroeharidis  Lagerh 

Masses,  Q. — Revition  of  the  Oenu$  HemHeia  Berk 

EsTBTA,  D.  Jooi — AnoTnalouB  Fungi      

Beijbbin'ok,-  W.,  a  a.  Bant — Oummo9i$  in  the  Amygddlm 

ILaoemv.^  EiiXiXfOi^Poiionimt  Nature  of  the  IxMwm  Fungue     

KULISOH,  Pm  &  J.  GALLAHD^Plaflt  DttaoMt        

HdHNBL,  Franz  y.^3fy0o2ogroaZ  ^o<eff 

Trotteb,  A. — Mierofunaiof  OatU  ..     ..      

Masseb,  Q. — Origin  of  Paraeititm  in  Fungi 

„    •    „      Fungi  of  Kew  Garden$      

DuRAMD,  EbJ.,  ft  A.  P.  Morgan — SyttemaHe  Note$ 

DuuiE,F.^Pocket  Aiiae  of  Fungi  ,.      ..      

QviGVtax,V.—MorphohgiealNote$        

Btbinbbt,  JoBBF— iftM^room  Outture      

Jahn,  E. — Studieein  Myxomyeete9  .. 

BlBLlOGBAPmr 

BukKSBLKK,  A,F.—8tudyof  Muoorini 

Bam  LOW,  GuBTAT — Development  cf  ThMxAug  tiereoreua 

BouLANOBB,  Em. — OenninationofTn^Sporee,,     .. 
BEBM^H.—Submerged  Fungus        

OSTBBWALDBB,  A.,  ft  OTHBBS— FeOfff 

FuHBMANN,  Fbanz— ^tiolear  i>tvmon  tfi  7ea<< 

hvTz,  h.—Symbiotie  Yeaet       

ZablbbCoknbb,  A. — A  New  Liehen  Paroiite        

Sobneidbb,  Otto,  ft  Fb.  Bvb AJL—Dredinem       

Mo ALPXVMf  D.^Butti  of  AuetrcUia 

Evans,  I.  B.  PoLB — Infection  Phenomena  in  Uredinem      

'BoRh  S.—Ditea$e  of  Bamboo 

Fbbbman,  £.  M. — Affinitiee  of  the  Fungus  of  Loiium  temulentum 

TuMB  Boot  Rot 

Bambbkb,  Ch.  Van— /Spore*  o/ Lyooptfrdon 

MoNTEMABTiNi,  L. — Ifi/InefuM  of  Paraeites  on  the  Biology  of  (he  Host  Plani 

Mawsu,  J ACQVt»— Subterranean  Fungi 

C<mwmo,M„&  OTBUBB-Freneh  Myoalogieal  Notes       

Llotd,  O.  Q.,  &  W.  W.  Stookbobobb— If^oofo^'ool  Notes        

BiwrES,B.U.,  &  OTBMBB— British  Myeoiogy        

Davqbakd.P,  A.— Ancestors  of  (he  Higher  Fungi       • 

Pabkin,  John — Fungi  parasitio  upon  Seale-Inseets     

Tdbeuf,  K.  von — Harmful  Fungi 

BuRAK,  Fb.,  &  OTHEB8— P2afil  X^ijeoMi        

QuEHL,  Alfbbd — Myxobacteria       •     

BlBLlOOBAPHT 

VAVGEABD—Nudear  Fertilisation  in  the  Muoorini      

hAQABDM,  J.^Contribution  to  the  Study  of  the  Fleshy  Disoomyoetes  ..      .. 


r 


C0NTRNT8.  xxxi 


l^a-fWowyprfm  of  Gerwuin^,  Autiria,  and  SwUaeHand 68S 

^^vi,EAMByr—New  Oentu  0/ A/riean  Fumgi       5S3 

^i«nr,PAn,--Oryw»  o/ Faoiili 583 

niu4P^mp— CV<«q/'(?^dBotpoKwiiia>Mi  tMr  BoUinihe  Origin  of  TeatU..  588 

^^1i.-Bdationo/ FumgiimperfeeiitoAMtomveeie$      ..     7.      583 

^f^OMK^TYCBO^NoiabU  Ppenidial  Tvpe 584 

fem,  J.  U,-Boir9UM  ctitareT..      ..    ™ l.      i.  584 

^^l^f.—Skaeodiwrnodlare 584 

^^''DM.FAiiL—Nmo  Gimmrof  Hyphamyeetei 585 

JjaCL,*  OTHra*— rrwIwiWB       585 

^^h.—N€*et  on  i^fcemutrum eorium       585 

^(^--Ftmgi in  Aeeoo  Bipening       585 

IgB^F.  W.—Mgcotogieal  OboeroaUont       586 

If^^xoni^hABtLnBr— De^trnetion  of  Wood  hg  Fungi 586 

*f«^^.t  OTBMBB^Ncim  tm  Poimmoiu  Fungi      586 

f«aAiT.-fWiMA  JTyeolo^y 586 

^^'^^—Fumgi  on  Jmnoaeem 587 

^Mtr  A^  &  J.  R.  Sunrnirt— yo<et  on  Amerioan  Fimgi 587 

™«,  ^AExm^AmericaM  Ooo§ebenry  Mildew  in  Ewrope       687 

;***n,A.Mi,A  ormras — Plcmt  IH$ea»m      587 

^^f^^ws-^BopoHonihe  Blast  of  Bice 588 

r"**^^  ^  J.— Jlsr^omonaf  Betm 588 

^EWAflT 5j^ 

1^^^  ^''P^'^ir^  of  Eeonomi^  Importanee      \\  '!.     \\     */.      '/.  697 

^;^l^;yfXMMViAMm~C^  697 

^^'^*^i(m,'^Fwngn9FUmi  of  Luxemburg       698 

X^^^^—Bioiog^  of  Pyronema  oonfiuene     698 

™nux,K.— *^      ^  698 

^^'-^ndrndion  of  StdhUTeat^  from  Fungi     ..      \\  698 

W-ff^klL?'  ^^^^-'^  i4mm«in  Speeiee  of  Peridermium       ..     ..  699 

M«.  WioiBr— Fiiiimi#  Para*tl/<j  OH  .Btodeo 699 

£A«M,D.-4«<mkaii5i«<« ;       ;  699 

™nitu,  NAXAsno— /VeriMm  ExpenmenU  with  Uitilago  Carbo      '..     ..*     .'!  699 

;^«K*T.--<2or«8Miil<a9idlft«trPn>paoa<^ 700 

^I^^Abnormaliiiea  in  Agariee 700 

y^l^^OK^'-'Form  Devdopwtent  in  Agiuriee       700 

?^I^O^.y^-New  Belgian  OoMteromyoete        700 

»»  Tfftoetamem       ,      ,|  701 

Y^H^^^^—Myeorhita-produeing  Fungus !.      ],      []       '  701 

^^^'-Ni^esofTZriou/Fungi..     Z^ ..      ..  „      [,       \  7OI 

^^^II^J^—Eeonomie  Uee  of  Fungi        .'.      ''  7OI 

l^l^-NewFmngue  Stain 7OI 

l^J^^'^^'^^^QB—NoteeonCkuesofPoiM^^  7^2 

W^  S:  ^—OuOsneefor  the  Gbtert^ation  ofmme  of  the  more  Commm  Fungi  702 

^^  fwgusDieeaeesbg  means  of  Hibernating  MyceUum ..  702 

Zt'™*JjW.A^A  OTHBB8 — Amerioan  Mycolttgy , 702 

,;^  TiopMo,  4  C  MA8BAi/)!fOo— Ito/ton  IViiMrf      708 

^^^^^koTHKBB-'Plant  Diseases 703 

^''*^«' 704 

Lichens. 


^^"Bawariam  Liehens 83 

i^i^i^Frm^  Uohens 

f««um 

I'^'^^^r^^  ^^^^^^  Genus       209 


^^i^i^Frm^  Lichens  83 

^  ^F'Q.FAaBSuvm^Some  French  Liehens       

PHT 

-K^  Ue^en  Oenus       ]'.     []     ]',     [[     *.'      *.*     ." 

BoCLT  jM-^Freneh  Lirhens 

-1^^-^  ^—Beseardi  on  SUieious  Lichens 210 

'^^^"'OmsistrgofLiekens     210 


XXXll  (X)NTENT8. 

BiBLIOOBAPHT      

BRAin/T,  THEOi)0R-~Anaiamiedl  Studv  of  Bamalina 

ZKyrFyW.'-BiokyuicUandMonhohgtcaiObier^  

Dakbibhibb,  O.  V. — Lichmi  Of  Kew  Oardeia      

FiKK,  Bbdob,  &  B.  HxBBB  Hows— ^mertoan  ZtcAtfvif        

BlBUOOBAPHT 

Mahbu,  Jaoqubs — Subterranean  Liehen$ 

HowB,  R.  Hbbbb,  &  0THBB8 — Amertoon  Liehem 

BlBLIOOBAPRT 

HAnMAUB,  Assi—Freneh  Liehen$ 

BniT^OELUAYmi^yLAX—Cladoniarangiferina  and  CLbaiiUarii 

HovcERAY,  P.^Dye-iluffs  in  lAehem 

BiBLIOOBAPHT 

MoNOUiLLON,  E.— Fimcft  Lie&0n« 

TuBBur,  VoN,  ft  E.  ZEDEBBkVEB—Belation  of  Lkheni  to  Tree$  and  BoU 

SuiTB,  Jl.  hoBSLATH—British  CoBnogoniaeem 

Hdb,  Abb^ — Anatomy  of  CoUema 

Sandstbdb,  VL,—Cladoni(u  in  the  lilands  of  the  North  Sea        

Ftkk,  Bbuob — Notes  on  Cladonia 

Mbbbil,  Q.  K.— «•  Chemiecd  Tests  "  tii  Determining  Liehens      

BiBLIOOBAPHT 

Kyxomycetea. 
Napson,  G.,  &  A.  Baitsohbnko— iS^tiiy  (/ Jfyxomy00fo 

Schizophyta. 

SohlBomyoetes. 

Smith,  B.  Gbbto — Ba^eiUus  Indurans 

Caxtacuzkse,  J.— Defatted  Tubercle  BaeiUi        

MouflOH,  H. — Bacteria  and  the  Emiseion  of  Light      

Klbin,  E.  —BadUus  Enteritidis,  Qaertner,  and  Bacillus pseudo-Tubereuloeis,  1 
Maybojanhis — Differential  Criterion  between   Ohdera  Vibrio  and  certain 

Vibrios :  the  Action  of  Formalin  on  their  Gelatin  Culhures  •• 

WiKBLOW,  C.  E.  A.,  &  Akkb  F.  B00EB8 — Revision  of  Ooooaoem        ..      .. 

H188,  H. — Claseification  of  Dysentery  BaciUi  

Abnold,  Ltwo^biagnoetio  and  Prognoetic  Significance  of  Lochial  Bacteria 
Gbimbbbt,  L. — Diaignoeis  of  Bacteria  bv  their  Biochemical  Functions 
GoBDON,  M.  H. — Differentiation  and  Identification  of  Streptococci  and  Staph 

Smith,  E.  F.—BaoiUus  of  the  Olive  Tubercle 

Maz^P. — Micrpf}es  in  Cheesc'Making 

DiDLAKB,  M. — Bacillus  Producing  Red  Pigment  only  on  a  Single  Medium 

BoBTrF-QiOBoan,  B.,— Tubercular  Disease  of  Olive  Trees 

Maoobiati,  L. — Bacterium  Ohlorometamorphieum       

Ru8B|  y.  K. — Anaerobic  Organism  ReeemhUng  the  I^/luenMa  Ba4iillus 
Ebmst,  W. ^Bacillus  Benaiis  and  the  pseudo- Diphtheria  BaeiUusof  Man 

Kabwacki,  L. — Flora  of  Malignant  Growths        

Roux,  Ij.'- Anaerobic  Bacteria  producing  Necrosis  and  Suppuration  in  CattU 

Babcohbllo,  L. — Jnteetinal  Strrptococcus  of  the  Horse       

Oaonbtto,  J. — Variety  of  Zoogleic  Tuberctdosis    ..      ,.      

Elbin,  B. — Observation  on  types  of  BaeiUus  Pestis      

RoDBLLA,  A. — Direct  Microscopic  Preparation  of  Cheese 

Bazakbwski,  S.  t. — Two  New  Pigmentrprodueing  Bacteria       

Kleot,  R — Influence  of  Symbiosis  on  the  Virulence  of  Pathogenic  M^erobee 
Ehbbkbbbo,  P. — Loss  of  Nitrogen  in  Soils 

BiBLIOOBAPHT 

Pbbotti,  B. — Oligonitrophil  and  Mesonitronhil  Bacteria 

D&OOELI,  M. — Bacteriology  of  Armenian**  jiaMun" 

Bkrtauelu,  B.^Cofsulated  Bacilli      

Mabino,  M.  F. — Actum  of  Micro-organisms  en  the  Solution  of  Blue  Amwt  in 
Alcohol 


CONTENTS.  XXXUl 

PAOB 

hMmm^f.(X—New  Ckrtmutgmiie  Slime'-prodiiieing  Organ^            212 

Sitmu,V.U-Baeieria  thai  oUain  their  Carbon /ram  Mdkan 212 

fmnm,  J.  TiL—BaeiOi  growing  on  Drigahki-Conradi  Nutrient  Agar       . .      . .  213 

UBSk,f.^BaderimmAgriaie        213 

Uum.JL'^JdimmgoeUe         218 

BaDR.Aa^4  S  J.  ZiJiTOOOBorp— Bac<ario2o9yo/Jf«it2ef 218 

foMMUMyW.Sem  Aeetie  Aeid-forming  BaeteHwm 214 

BmaM,lL^BaaaMaamreue/€Biidu$ 215 

TiuriunwHB,  P^  &  Quraiz—Meningocooeue       354 

^BUM^^^-Slrefioeocei  and  IHpUMMM  on  Blood  Media      854 

gWPii,  E^kF.  Chk\  axL^Parat^fphmd  BaeiUi 355 

^fnomm^D^ereniiaHan  of  BaeUiue  tgphoeue  and  BaoiUuefmeaUe  alealigenee  855 

fam^Q.—TeUmme  Sporee 355 

^mMBJJuJL^Diploooeem  Igmanm 355 

Umuv--Baeiams  pepicmiflean*  eaunng  an  Epidende  of  Oaetro-^nieriUe      ..      ..  356 

B(KeiAiD»  (X,  ft  Baltbazab— Action  of  Radium  on  Chromogenie  Bacteria   ..      . .  856 

^(mn.C-'Boderial  Beteareh  on  OorgonMola  Cheeee 357 

^oauMD-OOliiref  of  BaeOlue  ^fpkoeue,  BaeiUue  eoU,  and  eome  other  aUied 

^oettria  on  DrigaUki-Conradi  wtedium       857 

Ikfm,  R,  4  E.  UlAKcmAV—BaciUue  of  *•  La  Qraieee^  IHeeaee  of  Wine      .,      . .  367 

^^  t  l>BaBm— Toxin  and  Antiioatin  of  Cholera      357 

^Bn,L,~Baderia  of  Moeea  olearia 357 

^^iMXm,  k.—Aetion  of  Tvbercttlin      858 

^vmAM^Q.—ComponUonof  iheTnberele  Baeillue 358 

mixii,  iL^Aeid-faei  Bacim  and  TubereuloeU      358 

^jm^T—New  Pkoiobaeieriwn        359 

WAHiAT,  L.— BociSiw  violaHue  aeetomieue :  an  Aceton&-produeing  Microbe        . .  482 

f^o^iomni,  A.—Oytologif  of  Bacteria      488 

»>niiXA,  a,  ft  A.  FACOA}SAW>—8treptocooou§  BombgoU  and  Dieeaee  in  SOkworme  483 
flABso,  A^  ft  G.  8.  Walpolb— CfcemtooZ  aeiion  of  Baeillui  laetie  aerogenee  on 

GlmmeamdMammtol 484 

5^  S».  DB  M..  ft  G.  V.  E.  Stouohton— IJfwrtafioa  of  BadOue  coli  to  Heat      . .  484 

^ou^  h.—Plaamopigeis  of  Baeieria          484 

iHttu^  iLSignifieomee  of  the  Anaerobic  Putrefactive  BaciUi  in  the  Bipening  of 

0mm      485 

^^-Batmmalegmmimperdtu$p.n,      485 

™unK0vr,a-~7Wwr«!iaMMo/tft««'Be«Hn^                                    4M5 

*P^BUXM,V,-^Baeterial  Flora  of  BotOed  Beer 485 

'^''^^U.imK— Bacteriokm  of  Summer  Diarrhoea  of  InfanU 486 

^^*'tn,Q,~Viru§€fGlander$  in  Urine 4^6 

^^i^^,D.  J.—BaeUlui  choremparalffticmovie      486 

^'l^'^^—lkJiam  variety  of  Nitroeomonae  europma       487 

«■!■  Slum,  B. — BiMciUue  aiatue  ep.  n 487 

*.         „         Ideniiig  of  Opeoniwi  and  Normal  Agglntinine 487 

*l^^,^.'-Phagoeyto9ie  in  vitro        487 

y**^  h-Streffiococcue  mucoeue capeulatue    ,.      591 

^^^^^^'^B^—Streptocuecutmncoeue     591 

^i^f'im.Q.— Bacteria  of  Mudard  Seede  and  TabU  Muetard       592 

mmcK^U.  W.^Fermentation  produced  by  a  Sarcina        592 

^^MKow,  N.  N.— iZottf  of  ThermophiUo  Bacteria  in  the  Inteetinal  Tract  of  Man  592 

fv^KAK,  U^Ag^utinaOon  and  Bif^ogical  ReUUionehip  in  the  Prodigioeue  Group  592 

Y^^'-Pla^moptyeU  of  Bacteria 698 

^^^^,^—BacierialDi»ea»eof8e»amumorientale      593 

^^^^^*KUBea^}ii,n,^Oyt4ilogyofBaeiUuemaximuebuco<di$       593 

^^ii*-Shijm%B,''BaaiUueimjUttedfromKI^                        594 

\^iano,yf,}i,-^Baoiau9paraiypho9ueBeoane 594 

«D^  ^^AggluUnation  ProperUee  of  Ficker^e  Paratyphus  diagnodica     ..      ..  594 

gym-jgggtflw  putriflcue       594 

^<|>BR,  J^  ft  F.  P.  QAT^Rdation  of  the  Seneibaieatrice  (amboceptor)  to  the  Alexine 

^    'implement) 694 

^^•^a^ix,a,Saeinuephytophthorui        594 

^^O.Q,--OrxMMlationqf  Vibrios 595 

I^.  19th,  1906  c 


XXXIV  CONTENTS. 

BiBLIOORAPHT 

KhiMEHKo,W,1f,--BaeiUu$Jhvo-<niranU(wu$$porogene$ 

LsYADin  &  Mahougliah — SmriUoiia  ofFowU 

BoBDBT,  J.,  &  O.  Gbkoou — Mterobe  of  Whoornng-Oough     

Abloino,  B.—ExperimmUal  Produetion  of  TrantmiinbU  Varietim  of  B,  $iiberoidoi 

and  of  AntitvherouUnu  Vaeoine 

KuNSTLVB,  J^  A  O.  QivnTm^FibriOar  Sirueture  of  Baderiaem     

HoTFHAinr,  EL,  &  S.  y.  Pbowazbk— iSpiroe^«(«  of  Bdhnitit  and  of  the  Mmfh 

HAMMKRLfH. — Morphollomf  of  Vibfio  eholerm  anatiom        

Btloff,  K. — Di$eaie  ^  OiUn«(i-i;>{g$  that  re9emhle$  PUwmo        

WwTEMBiJK,  N.  y. — Bi'pnkir  Staining  of  the  Plague  Mierobe 

FouLBRTON,  A.  G.,  A  A.  M.  KwLLJM-^Aetion  on  Bacteria  of  EUeMeal  JHeekargt 
Andbewes,  F.  W.,  k  T.  J.  Hobdeb  Slrentoeoeci  Pathogenie  for  Man    ..     .. 
GOBDON,  M.  B.,^Baeterial  Ted  wher^  Partidee  eked  from  the  Skin  may  he  1 

teetedintheAir      ..      ..  

HxmLAiXDyW.— The  Production  of  Arabin  by  Baeteria        

Mabtih,  B.^PhyeMogieal  Action  of  the  Chemical  ProducU  of  B.  enieridiiie  epo 

acnee     

„  Specific  AggUtUnine  formed  by  B.  coH  oommimit,  B,  typheeue^  B.  pai 

tiypho9u$j  and  B.  proteus  vutg^ 
BuBFBT,  Et.— OtmtoytbiM  Epitheli^na  of  Bin 
Smith,  0.  O.— Bacterial  Dieeaee  of  Oleander 


CONTENTS.  XXXV 


MICROSCOPY. 


A.  Instruments,  Acceasones,  dtc. 
(1)  Stands. 

fAOB 

^t^lkm  Portable  Di9$eeimgMicro9dope{F\gB.h  2)       94 

^omgfiNemStamdVJL^ig.S)     96 

.      Sem  HandU  Miero9eope  (Fig,  4)         95 

l«niiii,W.~Oii  am  Imprwfed  Form  of  MeiaUmrgical  Miertmope.    (Plate  YI. 

•id  FIgB.  21-24) ..      : 146 

^amk^om^  avbMuyro9eope{Vig,25) 216 

„       PraxU  Peirologieal  Miciwcope  {Fig.  26)        216 

.       ^       8ehoa  Mieroreope,  1^5  Mndd  (Fig.  2T)        216 

^»csa^i  Nem  Laarge  Minerahgieai  Stand  (Fig.  2S)       216 

,    -       Dimeeting  Microteope$,  wiih  Handle  (Figa.  42, 43)..      ..              ....  860 

^oitA,  F.  K.—A  New  OmttrHctum  of  the  Ppeparation  Mwroaeope  (Fig.  44)  ..  861 

^nii  Pdarmtwm-Microeeope'Polymmeter 362 

■unoAfHT 362 

^IwysJfaAimwoZ  Stage  (Pig.  54)      489 

,  Siadjer  OruriaUographie  and  Petrographio  Work  (Fig.  .55)       489 

^^it^mMieroeeopebyPHU^rd       596 

^Mmtmg  Stand  (Fig.  65)        598 

^^''Oatt"Duteeiing  Mieroeeope  (Fig.  66) 600 

WU061APHT 600 

^n»»,lbjorF.B.  W.— OWPorteWflAftCTWoo«e6wZ)oZ^                     ..     ..  713 

^^^^iPotketMicroeeope  {Fig.  77) 715 

}tSKi^iJmmorMetaUmrgiealMiero9eope(Fig.lS) 716 

y  Mmmring  Mwoeeopee  (Platee  XX.,  XX  f.)       716 

taaooEAPttT 719 

(2)  Bye-pieoes  and  ObJeotiTes. 

^Drfnd  Water  Immerefon  J  GljeeUve  (Fig.  29)      221 

J^jjun^s  Inttrmment  for  Cenirinq,  Marking,  and  TeeUng  Len$e$  (Fig.  30) . .      . .  221 
Bm,  R.  A  J.^Ntw  Form  of  Ehrlich  Eye^pieee  for  dninting  Bhod-oorpueeU* 

,     a'ig.45) \       .      ..    VT      ..      ..      !;     ..^^7^..  362 

''^^''^^''Magnifying  Poteer  of  Mieroeeopioal  Ohjectivee 362 

.  «     y,      Bealuation  of  the  Power  of  Mioroioopie  Ohieetivee 363 

^GlmLen$ee    ..      .. ..      .... 864 

J*»eupBT 364 

^  CmuiimUng  ()eular  i*  wiU  IrU  Diaphragm  ^^^                  491 

^^^^iJl^uid  Lenee^         .T      ..      ..      491 

J*W1A?HT 492 

^^T,K.^8impleCkmpenuUorOeular        600 

(8)  ninxninatiner  and  otlier  Apparatus. 

^''"f-ViVL  OpHeal  KUelrie  Lantern  (Fig.  6) 96 

"     »     Bigk-power  Electrie  Projector  Lamp  (Fig.  6)       97 

•     ry     Eleetrie  Science  Lantern  (Fig.  7) 97 

[^^^.^AdiuMlabUMieroeeope  Lamp  (Fig.  S) 98 

^1^  Photometer       99 

^°^^  lar^  BmlTe-Bife  Condeneing  Len$  (Fig.  9)      99 

.    lHiIMttt*r«g»i(Fig.  10) 99 

^^*i  Bridge  Ohfect  Holder  (Fig.  11)      99 

;AiNBi  &  80*8*  Bigh-Angf^  Condmuer  Carrier  for  Petrologieal  Mioroeeopee       ..  223 

^^^^^Brb-S^ageSpark-iJap  Lamp  for  the  Microeeope  (Fig.  SI) 223 

c  2 


XXXVl  CONTENTS. 

Rolfs,  G.  W.,  k  C.  Field— Soum  Note$  on  Laurent  Polari$oope  Reading$   .. 

BoLVB^Q.  W. — QuaHM-PlaU  Reading$  in  Saeeharimeiry 

Maounitet,  Y.  H. — A  New  Sveotrometer :  it$  U$e$  and  Advaiwtagee  ..  .. 
Bbok,  jr.  &  J. — OpUcal  Benekfor  Illumination  with  either  Ordinary  or  Menoohi 

matie  Light  (Fig.  92) 

OooN,  J.  ^.-'Neuf  Finder  for  the  Miero9eope(VigB.iO,  41)      

8tudni6ka,  F.  K.— ^  ^010  Application  ofiheAJtie  Oundenter 

Gordon,  J.  W.— Port-06/eo«»w  iStop  (FiR.  46) 

Fabkt,  0.,  &  H.  BuissoN — Uee  of  the  Oooper-EewiU  Lamp  om  a  Souree  of  Mot 

ehromatie  Light      

BtBLIOORAPHT 

Bbok,  0. — A  ^tmpb  Wave- Length  Speetrosoope^  made  to  the  deeignt  of  E. 

NeUon  and  J,  W.  Gordon       

Zmus' Centring  Aehromatio  Condenser  (Fig.  51) 

Saute,  A^  &  A.  Nodon — Speetrohdioioope  (A.SoMve}.  —New  Arrangement  for  p 

eurtng  a  Monoehromatio  Image  of  a  lAghUSource  (X  Nodon)  . .  . . 
KniiBS,  F.—SpeotroBcope  with  A^juetaUeDiepersion  (Figs.  5S,  59) 

BiBLIOGRAPHT       

PoHLMAN.  A.  G. — New  Projeetion  Drawing  Board      

JjKBPis  &  JAAaoBM^B  MirrormegaeeopeiFigi.  ^,68) 

Bbndeb.  O.  —  Simj^  lUwninating  Apparatus  for  Loup  Preparatiom  and 

ificrotoopy  (Figi,  69,  70)  ..  • 

Watbov^b  BaU-bearing  Sliding  Bar  (Fig,  19)       

SfTOLZK—Simple  Photometer  (Fig.  80) ..     .. 

Tbwvtt'b  Luminoeeope      

(4)  Photomloroffraphy. 
M^orwAT,  E.-— Portable  Photomiorographic  (kimera  (Fig.  12) 

BiBLlOGBAPHT       

Bbeihbevlq.J.— Photomicrography  toith  Ultra-Violet  Light      

O'DoNOHOB,  T.  A.— P^otoorapAy  o/ /Matomf.    (Plate  Vll.) 

MorvAT,  K—Methodfor  Determi  ina  the  Exact  Colour  for  Light  Filtere 
DoLLMAN,  W.   P.— J  Simpls  Method   of    Producing    Stereo-Photamierogra 

(Plate  VIIL) 

Tatebnbr,  H. — A  Simple  Method  for  Taking  Stereo-Photomicrographe,  and  Mo\ 

ing  the  PrinU  without  CutUng.    (Plates  IX.,  X.,  XL,  and  Figs.  88,  3i>) 

RHESXBmBQ,  J.- PhoUmicrography  with  Ultra- Violet  Light       

PoNSOT,  M. — Interferential  Photography ;  Variation  of  Incidence  ;  Polarieed  L 
Lewin,  L.,  k  OTBKBB— Photography  of  the  Ahtorption  Bay$  of  Ute  CoUmHng  Mm 

of  Blood 

DoLLM AN,  W.  P. — Production  of  Stcreo-Photomicrographn 

BaLIOOBAPHT 

LiPPMANN,  M.  Q.—Prineiptee  on  which  Direct  Photography  of  Ckioun  Deipe 
Direct  Cotowr-Photography  Depending  on  Prismatie  Diepereion 

BiBLIOOBAPHT 

(5)  KioroBoopioal  Optica  and  Manipulation. 

GoBDON,  J.  W.—JDarAc  Ft0M  iQumtnatioii 

Hatelook,  T.  H..—Arttflcial  Double  Befraetion^due  to  JBlotropic  DiMtributton, 
Application  to  Colloidal  SolutioM  and  Magnetic  Field$ 

BiBLIOOBAPHT 

BoBHEiDEH^J.^&J.Jvvr—UUramicroecopyofOleoeole      

Fault,  A.— ^i  Simple  Method  for  the  IMerminaUon  of  the  RefractUm-IndU 

Liquids    ..     ..  

SoMMBRFBLDT,  B. — Microecopicol  Axial-€Mgle  Determination  of  very  emaU  Cry 
SiBDBNTOPF,  H.^Ultramicroecopical  Inveetigatione  upon  the  Coloure  of  Bock 

(I^ig.47) 

Oboft,  W.  B. — Some  Simple  Queittion$  on  the  Images  of  Miorosoopee  and  Telee 

BiBLIOOBAPHT ' 

Mbsun,  Q.—Interferencee  produced  &«  a  Network  limiting  a  thin  Lamella 
Babbbtt,  W.  F.^Entoptic  Vieion  and  Entoptiaeope  (Plato  XVII.) 

BiBLIOOBAPHT 


CONTENTS.  XXXYU 

iMUR  JL—OmOe  LkmUt  of  BemMng  Power /or  the  Mierotoope  and  Tdt90ope  521 
^WM,  J.— Ob  ike  In$weuce  on  Imagee  of  OraUnge  of  PXaeO'D^ereneee  amanget 

AarSpeetra 582 

^i^mfX-intnmienmeapi4HdBxawthMUomofPUtMH^ 608 

^^BDnL,B.U--Di9pm^ioninSUctrieI)ovbURefraetion 608 

Idm,  ?,-^Ammgement  for  SimvUaneouely  Obtaining  Minimmm  Deviation  with 

SmerdPrieme        608 

(^I'un^h.^^Noie  am  an  BariyOraieiim  of  the  Abbe  Theory 645 

■iiaiWT 721 

teoi,  J.  W.— 0»  the  Uee  of  a  Top  Stop  for  DevOoping  Latent  Powere  of  the 

ISamoope       748 

(6)  Miaoellaneous. 

teis,F.MAaini — OinemattHfraph  and  Mieroteopg ..  100 

^^'^»fi'^,-~Ad9aneeeinMteroaeopif:  theMieroeeopeat  Work 227 

^n      ^       The  Mieroeoope  adapted  to  Special  Dv^ 228 

wPT  JferMflopfaoi  Clnb 229 

WryJKarwwpfoal  CM>    ..      ..             370 

wji,jQKp,i  Akdbbw  L.  WiLTon^Microeeopg  of  VegetabU  Foods      ..      ..  871 

"BJottAnr 871 

^^' ^--Centlruotiom  and  Fitting$  of  a  Mieroeoope  Room  {Figt,  60-62),,      ..  496 

^^ k  J.^OUeh  OpkthalnUe  Spintharieeope  iFig.  71)      609 

«UIWUPHT 610 

^^A.  ^^.—Notee  on  the  MarJdnge  of  the  Wing-SedUe  of  a  certain  Butterfly    ..  648 

^^^^''iJBii^  MieroMopy  :  being  a  Handbook  to  Uie  Mierotloope        722 

fuoi.  K.  iL—SoU  on  Sir  A,  E.  Wright's  Besdwing  Limit 724 

jy,  ^—AppUeaUon  of  the  Method  of  Botary  Viake  to  Miero9copioal  Technique  725 

*pHBo  aerwieppte  Views 726 

^^'^'nMienseopieaXClub 727 

B.  TechniQue. 

(1)  OoUeotinK  ObjeotSt  incladinff  Oultura  Prooessec. 

^'nkJ^K^Bndo's  Fuahsin  Ag^ir 101 

^"^'''^^.^Mod^leation  of  Endt^s  Medium 101 

}^  ^  k.—EUdrieaUy-eontroOed  Low  Temperature  Incubator  (Figs.  13-15)  ..  102 
'^f^^.—Obsfrvutions  on  ths  Drigalski-Conradi  Method  of  Diagnosing  Typhoid 

Beam ..             .7     ;       ..  108 

^m~-Nsw  MethtUf^  Difertniiaiing  Eb^'s  BaeiUus  firom  Psendo-iyphoid 

,      ^CotonBoMi ..  104 

^^^JBn.Zsaxn—TechniqnsoftkeQruber'WidalBeaction        104 

^^^-■Ghsoote in Pneumococeus  Cultures      104 

^^--(ktein  Enriikment  MMhod 104 

2?nuPHT      104 

^!^^^  k^DiferenUaiion  of  the  Baemus  puirifleus      230 

I'^^'^tL^-'OuUwreofBacmusUrprm 280 

^^^-MagneeiumPhosphaU  in  the  Preparation  of  Media 231 

^S^^-SMy  Diagnosis  of  Typhoid  Fever        231 

^'"KW,  L  B.—^ew  Meihod  of  IHfferentiaitng  Bacnius  typhosus  and  Bacillus 

,     «* ..      ..      ..       281 

JB«»,  H.  S.^New  Method  of  Isolating  BaeiHus  typhosus  from  Infected  Water  . .  232 

^^^•-Method  for  keeping  OuUures  alive  indefinitely  (Fm^,9S)      232 

^•**AHii 238 

2^W"a»,P.i»_CoBec«Mi^ifo«ty«m        371 

^'^^'^'ttAiD,  A.'^CuUivation  of  Anaerobic  Organismi  applieMe  to  Water  Andlysi$ 

,(%48) ;.      ..      ..       ..  872 

'"^'^^  J.-Vessd  for  Bec^ving  Blood  (Fig.  49) 378 

•  »     II       Apparatus  for  Intravenous  If^eetion  (Fig.  SO) 878 

l^^h.T— Detection  of  BamUuseai  in  Water 374 

f^'^^Baptd  FUtratian  of  NutHent  Agar      874 

^^ffnuJ.^OMmvation  of  BaMmsT^SercuXosa  on  Potato 374 

2!!!!;n,K^0tativation  of  Asotobacleria 374 

S*^  l-Method  of  deteeUng  BaeiUus  Anthracis  in  the  Blood  and  Tissuet      . .  374 

^'^^.H.DER.^Isolaiing  Intestinal  Bacteria        365 


XXXVIU  CONTENTS. 

TBOHAasowHisow,  S. — studying  the  Hiitology  of  the  Pancreas 

Uebb,  B.  G. — Apparatus  for  ooUeoting  Blood  for  Baeteriologieal  Examinai 

(Fig.  51)  

Maximow,  a. — Studying  ihe  CeU-Forms  of  Connective  Tissue 

BiiiONS,  E.  B. — Collecting  Material  for  Study  of  Sargassum  JUipendula  ..     .. 
Olitb,  E.  Yf.— Studying  the  Morphology  and  Development  of  Anpusa     ..     .. 

FBTHYBBiiHiR,  G,  K.^'*  Blowing^*  of  Condensed  Milk  Tins        

WooDBUFF,  L.  L. — CuUivaiing  and  Preparing  Hypotriehous  Infusoria  ..     .. 

DRiQALSKi-^Bapid  Filter  for  Agar  (Fig.  6'^)        

Meybb,  a,"  Apparatus  for  Culture  of  Bacteria  at  High  Oxygen  Pressure 
BuHLERT  &  FicKBNDET — MsHiod  for  the  Bacteriologioal  Examination  of  Soil 

Nicx)LLB,  C. — Cultivation  of  the  Leprosv  BaciUus 

hEYADiTi^  C.^Ctdtioation  of  the  SpiriUum  of  IHek-f ever 

Haselhoff,  E.,  &  G  Bbbdemann — Anaerobic  Nitrogen-fixing  Organisms 
Pkpbbe,  a. — Use  of  the  Sodium  Salt  of  Sudeinic  Ada  in  Baeteriologieal  Diagnos 

IjEVBiA\3XnQ.t&  \.  QRETH^CuUure  of  Treponema  pallidum  .»      

"SicoLLKyliL—CultivcUion  of  Glanders 

PAOEt'R.'M..—CoUeeting  and  Studying  Flustrellahi*pida 

Lobfflbr — Differentiation  of  BaoUlu*  typhosus 

GoBDON,  M.  H. — Ahiliiy  of  Vibrio  cholerss  asiaticsB  to  Decompose  Starch., 

BIalenkovio,  B. — Cultivating  Wood' Destroying  Moulds      

IjRv:kowioz,  X.-^CultivcUion  of  Bacillus  fusiformis 

Habden,  a. — Voges  and  Proskauei's  Reaction  for  certain  Bacteria 

Parkbb,  F.  St.  J. — Collecting  and  Preserving  Volvox  globator 

fiAMLOW,  G. — Sttidying  the  Development  of  TheM)olus  sterooreus       

RoTHMAN,  E.  A. — Cultivation  of  6 onococeus 

Bullock,  W,,  &  J.  A.  QuA\i—UouUon*s  White  Porcelain  Filter  (Fig.  81) 
BoBDET,  G.,  &  O.  Gengou — Medium  for  Cultivating  Delicate  Microbes  ..      .. 

AVJEBZKY,  A.— Fish  Tubercle  grown  at  31^  C 

Klein,  £. — Bacterioscopic  Analysis  of  Excremenial  PiMution 

Kibaltfi,  G. — Value  of  Maladiite  Green  Medium  for  Differentiating  B,  typh 

and  B.  odi      

Galimard,  J.,  ft  0TBEB8 — CultivcUion  of  Microbes  in  Media  of  Definite  Chen 

Composition 

CoNBADi,  a.—Cultivaiion  of  BaoiUus  typhosus  from  the  Blood  by  means  of 
Culture  Medium 

(2)  Preparing  Objeots. 

OxNEB,  ^.—Fixing  and  Stainina  the  Goblet  Cells  in  the  Epidermis  of  Pishes . . 
Bpillhakn,  J. ^Demonstrating  Uie  Heart  and  Arteries  of  Rhipidoglossa  and  1 

glosm  

Blaokuan,  M.  W. — Demonstrating  Spermatogenesis  of  Scdopendra  heros 

Menmekiko,  F. — Demonstrating  the  Structure  of  Corals      

Heidenhain^  M. — Triehloraeetie  Acid  as  a  Fixative  

Bongiotanni.  A. — Presence  of  Xegrfs  Bodies  in  Rubies 

Lebat,  p. — Demonstrating  the  Phenomena  of  Maturation  in  Oogenesis  and  8p 


Leaee,  U.  M. — Demonstrating  the  Presence  of  Indigo        

Mano,  T.  Martins — Demonstrating  the  Structure  of  Nucleoli  and  Chromosomes 

Meter,  R. — Studying  the  Nervous  System  of  Asterias  rubetts  

Pebrin,  W.  &.— Observations  on  the  Structure  of  Pleistophora  periplanelm 

DoNCASTER,  L. — Preparing  Unfertilised  Eggs  of  Tenthredinidss        

Tennant,  D.  H. — Studying  Bucephalus  Haimeanus 

Cabpenter,  F.  W. — Demonstrating  the  Development  of  the  Oculomotor  Nerve  q 

Chick        

Kbaubs,  F. —Demonstrating  the  Connection  hetioeen  Epidermis  and  Cutis  in  8au 

and  Crocodiles        

Koltzoff,  N.  K.— Studying  Sperm-Cells  of  Decapods 

Kobotneff,  A. — Fixing  Pyrosoma 

LiLLiE,  R.  S.— Demonstrating  Structure  of  Nephridia  of  Arenicola 

Kbausb,  R. — Demonstrating  the  Endings  of  the  Auditory  Nerve  in  Petron 

fluviatilis 

Woodcock,  H.  M. — Demonstrating  Life-Cycle  of  Cystobia  irregularis 


CX)NTBNTS.  XXXIX 


imiR-FaaUon  Method /€^DeimmiiratingBaeteHalCarmtl6$      377 

iba^r.^Dmmmdraiimg  the  StrwAure  of  Cladofpkora  Meiid^^ 877 

kii,lLE,-&md^Sngthe^iaeUofLangerhan$''inthePancrea$       378 

ftmu^l-Fkimg  and  Siaimi^  CeOs  of  BoAryO'Sae 378 

l^n,  J.—IkmtmiraHng  Phagoeytotit  and  EkcareUon  in  Branehiopodi  379 

^t&.L^Dm/mitrai£ng  Heprodveiion  in  Oregarinet     ..      ..  379 

iamfO.E^tP.luQiMoism-'Skidifing  YeliowFever 511 

^>aM,G.^8imdfi»g  De9eUfpmentofPoUenandTaitetalCdUinBibe$     ..      ..  511 
^■JM.  K.—Stmdfimg  the  Mieroteopioal  Anatomy  of  the   Vagina  and  Utenu  of 

^■■■■yi 511 

^■umai,  J.  H. — Detmomttraiing  Chromoeome  HeducUon  in  the  Mieroeporoeytee  of 

UHmaitignmmm     612 

^»aaAss,L.—D€momalr(Uinii  the  Develojytnent  of  Dentine 512 

^'smm.Q.^Stmdfing  the  Organogenem  of  Chary  and  Testicle     ..      ..  512 
^^fnk<D,  C.  K.— Studying   Cytologieat  Changes  in  the  Neetar  Oland$  of  Vieia 

,     /ifc. .7    ..^^^      ..T.      ..      ..  512 

^^^^soLy— studying  Diecamyoetea     614 

ggng.  HnjTO     Inftuence  of  Fixation  on  the  Volume  of  Organs  ..      ..  615 

^''^^^f.^Stmdying  Spermatogenesii' of  the  Earthworm      615 

^^tKQ,W.— Studying  the  Segmentation  of  Siphostomajhridm       615 

y^^.Studying  t  nd-Organs  of  Hunehobddiida     ..      ..  616 

JjmwKi,  KATi—Study^  the  Vaseidar  Endothelia  and  Blood  of  Amphibia  ..  616 

"''^C.  P. — Studying  &e  Histogenesis  of  CerearisBum  helids     616 

^m>  ti-^Demomstrating  the  Lymphatic  Vessels  of  the  Prostate         617 

'BnuiA  Mabel  P,—Invedigating  the  Stmoture  of  Spinal  Oord  of  Macaque 

^i^Jtm  617 

[;»wmT,  T.-8tudging  the  Structure  of  Visceral  Ganglion  of  Anod4mta,.      ..  617 

^^Stmdying  the  Epididymu 618 

^■>B.  XAMABrr,  dt  OTTHERfl — Demonstrating  the  Embryology  of  AmenHferts  618 

^^^^^'^.—Drmoneirating  Life-History  of  Leucocytes         619 

^urcvMi.  IL-^Studying  the  Spinal  and  Sympathetic  Oanglion  cells  of  the  Frog  619 
^'^^. -Moist  Chamber  for  Studying  the  Thrombocytes  of  Salamanden^  Blood 

,     (1^72) .. ..      620 

^^MA3tKcauS.^8tudying  Polysiphoniaviolaeea       629 

"***»nn.  8AIOBO — Studying  the  Life-history  of  Polysf'phonia  violacea  620 
**■*.  M.  C^  ft  K-  Fcjn — Studying  the  Nutritive  Relations  of  the  Surrounding 

^nims  to  the  Arehtgonia  in  OymnospermK 621 

^I^^O.-Studying  the  LarvsB  of  Bryoxoa  621 

^iKni,  fivm\fi^--Studying  the  Germ-Cells  of  Enteroxeno»  dstergreni        ..      ..  621 

^"f^nu^^-^DemonstratingSpiroehstta  pallida  in  Bone  621 

»*stw,  UAmAtwr— Studying  the  Development  of  Nebalia 622 

**^*>',  A.  E.  TON — Demonstrating  the  Structure  of  Erythrocytes  of  Siredon  pisci- 

mu ..      ..  622 

]^Busi  A.'-Donaggia^s  Method  of  Staining  Degenerated  Nerve-Fibres      . .      . .  622 

^Att.  i.— Studying  the  Tympanal  Apparatus  of  OHhoptera        729 

f^^n.  i.—Stwlying  the  Histology  of  the  Lungs  of  Domesticated  Animals    . .      . .  730 

■;^«w«w,  C.  A.Studyitig  the  PoOen-tube  in  Houttonia  ecerulea       730 

JlRi. L.  H. -^Studying  the  Cytology  of  the  Entomophihoracem      730 

jf*»  A.  W^  ft  W  8.  l^VBaEOb— Studying  the  Histogenesis  of  the  Retina  . .      . .  731 
*^Atts.  C.  L^  ft  C.  W.  HAHV—Studying  the  Gastrulaiion  of  the  Homed  Toad, 

»     ^^mmacomutum 731 

f^M.^Dtnonstrating  the  Genitalia  of  Diptera       732 

**'«?,  P..  ft  /^  PoHSKLLC — Method  of  Demonstrating  SpiroeJistta  pallida  in  the 

Kood • ••      ••      ..  734 

(3)  Cnttlnff,  including  Imbeddins-  and  Miorotomes. 

^f-Acetane-ceBaidin  Method  of  Rapid  Imbedding 105 

^l^.^.-Vsing  a  Lathe  as  a  Microtome  (Figs.  I^IS)       106 

V^'iCtUnder-Bot^ifian  Microtome  (Fig.  19)  107 

!**«Wi  Sew  Microtome,  with  Double  BeaHngs  (Figa  34,  35 )     238 

^^^t.yf  .-^Preparing  Liver  for  Demonstrating  Hepatic  Ferments  ..  239 

^**>Aj,  V.  H.,  k  Heucn  C.  Ff^SESL^Studying  the  Development  of  the  Awocarp 

iBmariagranulata 379 


CONTENTS. 


Anthony,  B. — Demon$iraiing  the  Structure  of  MoUwoa      ^     

PiTKB,  K.~-Marking  the  Direeting  Plane  on  Btookefw  Beoofutruetitm   . 

8iT8iN,  A.  £. — AceUm-Part^ffin  Imbedditig  Method      

HoBEB,  Q.  C. — Rapid  Method  of  Preparing  Large  Numben  of  Seotioni  . 

Watbon  &  SoiXB—Caihcart-Darlaeton  Microtome  (Kig.  84)        

^  „  DarUuton  Section  Cutter  {Fig,  Sb) 


C4)    Staining-  and  Injecting. 

BMiTiiAXfSj  K.— Staining  Spiroehteta  paUida        

Wolff — Staining  NeurqfibriU 

MsTOHNixow,  Eiu— Staining  ofSpirochmta  vet  Spironema  paUida    .. 

81B6BL — Demongtrating  the  Paratitee  of  Smailpox       

B2BLIOOBAFI1T     ..       

DuCKWALL,  E.  W. — Demon$tration  of  the  FlageUa  of  Motile  Bacteria 
Whbrkt,  W.  B.—Demonftration  of  the  Indol  and  Cholera-red  Beadiont,, 
Leisbm ANN,  W.  B,— Method  of  Producing  Chromatin  Staining  in  Seetiont 

DsiBsnf,  L.  F. — Glycogen  Staininq         

Stbbnbbbo,  K. — Sc&tion  Staining  by  Romanoweky'e  Method       

Hkdbnhain,  M. — Gaining  and  Mitunting  Oenfying  Cartilage 

CAOMETro,  Q.—Staining  Uic  Chromophilous  CMe  of  the  Hypophyeii  cer^fri 

Lbontowitsoh,  A. — Intra-vltam  Stains /or  Nervoue  Tissue       

Moffat,  E. — Stain  for  Photomicrography 

Letaditi,  G. — New  Method  of  Demonstrat  ng  Spirochteta  pallida  in  Hert 

SyphUie      

Bbbtarbllt,  E.,  &  G.  YoLPiNO — Demontiratingihe  Presence  of  SpirodisUa | 

Lknzmank,  B. — Simplified  Method  of  Staining  Blood  PUms       

Hbidbmhain,  M. — AMOcarmin  and  Chromotrops  as  Contrast  Stains  .. 

SiEOBL,  G. — DemoTuirating  Cytoryctes  luis 

Datidbohn — Staining  Spirochttta  pa&ida      

Kjbb-Pbtbb8KN — Sttde- Basket  for  Staining  Twelve  Sections  SimuUaneously  (1 

FOA,  P. — Staining  BacHlus  tywMsw  in  tissues      

iiowKY,  W.—Modifkation  of  Flemming*s  Triple  Stain       

Grafe,  V. — New  Microchemical  Tests  for  Wood 

Illino,  G. — Demonstrating  Fat-Cells  in  Olandvlm  VesicuJares  of  Cattle  .. 
Babtbl,  J..  &  B.  Stbin — Studying' the  Connective-Tissue  Framework  in  Lyn 

Glands     

Hi^  P.  U.,  jnn.—Staming  Capsules  of  Pneumococcus  and  Streptococcus 

FAiiTBAUtB.,B.— Staining  Piropkuma  Muris      

Fagb.  L. — Demonstrating  Segmentary  Organs  0/  Polydutte  Annelids 
LoEWBNTHAL,  N. — Demonstrating  Chromatic  or  Nucleoid  Granules  . . 
AOHABD,  Ch.,  &  M.  AoNAUD— Par^  played  by  Sodium  Chloride  in  the  SUt 

pregnation  Method 

Gamzbb,  H. — Physiological  Injection  for  Studying  Development  of  Enamel 
WoBTHMANN,  F,— Demonstrating  Nerves  in  Female  Genital  Ti-ad    .. 
Krassim,  p. — Demwistrating  the  Regeneration  of  Peripheral  Nerves . . 

Obszag,  O. — Simple  Method  of  Staining  Spores 

BoBSE— Demonstrating  Negrfs  Corpuscles 

Mbyes,  F — Demonstrating  the  Striated  Membrane  in  the  Krylhrocyte  of  Sola 
Galli-Valbrio,  B. — Staining  of  Treponema  pallidum  Schaudinn    . . 
T16CUUTSIN,  N.  P. — Apparatus  for  Staining  simultaueously  numerous  Micro 

Sf4^ions  (Fig.  73)       

ToBhER,F.^Buihenium-red  as  Test  for  Pectin 

Galesbscu,  P. — New  MeViod  *f  Staining  Diphtheria  Bacilli 

Spiegbl,  O.,  &  A.  HuiSMAM — Staining  Blood  and  Bacteria  with  Eocin-Mcihi 
Bkbobr,  F.  B.  M. — Staining  Spirochmta  J  aUida 

BiBLIOORAPHT 

Bbauohamp,  p.  M.  de— Jnira-vttom  Staining  of  the  Ifetrocercbral  Appa 

Rotifers 

VKDKBXOh  F,— 'New  Method  of  Staining  Plasma  Cells 

Lbgbndre,  B.—Bielschowsky's  Method  of  Staining  Nervous  Tissue    . . 
80B  ADEL,  A. — Method  of  Staining  encapsuled  Microorganisms 


CONTENTS.  xli 

PAOB 

im(l,kE,Qmmm-'8iaimingNeurogUainIekthif6bdeUa 786 

ham^AjBuW^k  Hat  M.  Lowdwk ^Demomtrating  the  Pre9ene$ of  Negrd 

Mmim^dropliobia 787 

(5)  Hwinting,  inolodins'  Slides,  PresarvatiTe  Fluids,  etc. 

^K^hnOdBnalUngtiFig.fO) lit 

AiTnB.A.A  W.  BiADLET — Gock-drtven  TurrUaite  (Fig.  dS) 243 

^Kmn,E.J.^MemUing  DiaUmB 244 

Mm.  W.-IToiMt^  DiUcate  Vegetable  Titeuee  in  Xylo4fal$am     249 

hm^lK-lMmimeiniing  PtdlmGrainVariaUon 882 

bm,P.-Jt;rfM/or  Making  Permanent  PrepanOione  of  Amyloid  Degeneratian  882 
^  t  Q.^Preeerving  Ctdturee  of  Bacteria  on  Btood'Serwm  and  Agar  in 

RfMtti 888 

Rio,  6.  G^  A  P.  SFAVUDiXQ—New  Method  of  MamUfng  Fungi  grown  in 

f^mm /or  ike  Berharium 787 

(6)  Kisoellaneoos. 

^fnfn,t,^Nem  Method  of  Obtaining  Anti-Bodiee Ill 

^*nm^ixuMAM-'MModeo/MicroteopiealJie9eareh:Vegdah^                     ..  HI 

'JUi.kt--CUmieal  Diagnnetic  Baeterioloay 112 

f"».I^^A.  E.8mTH — Nature  through  Mierotoope  and  Camera 118 

^^x^nf.^BaeterioiogiealTeehnique      118 

jgnpftirt,  C.  J.— Method*  in  Plant  Hiatotogu        118 

«UPHT 118 

mm,k^^]ittumrtmemtofTrypano9ome$(Jig.'Sl)        244 

^^Bui'V.B.^NewMModof  EnumieratingUwioeutM       888 

««MBAPBT 888 

^^^-Modifeation  of  a^ultte  Clearing  MMod      628 

"f^f  n.'-meroeeopie  K^mate  of  Bacteria  in  MiDc 629 

^^^C^-CowUng  Ba^nUi       629 

?»MiKQ.L.— ATii^  ^ormof  ^Container*' for uee in Mu^eume of  Ee(momioBotan/g  630 

^l^Q-IfmMtihod  far  Detecting  Starch  in  Wheat  Flow      630 

*|"«'  R-  ^.—Bimfle  Formula  for  Mixing  anu  Orade  of  Akohol  required  . .      . .  681 

f'^it^-lfioroteopio  5l*i«w  tn  l)raawf  (rig.  74)       ..      ..  631 

f*"»  ^'-Apparatue  for  Rapidly  CUaming  Sand  and  Oravet  (Fig.  75)     . .      . .  631 

^^^^ufMm^New  MeO^od  of  obtaining  HmminOruMU       682 

^*««nt 7    ..      ..     ! 68a 

'*w*AS(wi-Jk»«r»&mOfljBb«fo(Fig.  86)        738 

.    -      „        *"  FaeOe'' Twrntable  with  Bail4>earing  (¥'\g.  91) 738 

2fW.H.a-JBflrDc*«MteaT«rf/or2«iio      738 

^^-QdaUn  Mate  f<yr  Fixing  and  Mending  Bone  PreparaUme 739 

^^^'^y.h.—HardeningofOrganewi^FormaUn 739 

Metallography,  etc. 

^;^ne(^miuiiing  of  Steel 114 

^^^^^kV.Ovmo}Xi>--CorroeioaGroo9ee  in  BoiUr  Plate        115 

^^^ ^^kA  of  Chromium  in  Sted      115 

f^  ^n  k  0.  WfokMovT-^Meehanieat  Propertiee  of  Single  OryttaU  of  Iron      ..  115 

^Pj^f^^—Hidtel'Manganeee  Steel* ..      ..      115 

^^^-Pupere  read  at  the  MetaUurgieal  Congreet,  USge      ••  116 

^"^  P-i  k  O.  Cabtaud —PreMwre  and  Pereueeion  Figures  on  Plaetio  Cry$tal' 

'i^lSidtd'Vanadium  SteeU 245 

^^•^*^B^ik(mmaB--'NitrogeninSted      245 

^^^hh.W.KKMABBti'-Overheated  Steel 246 

r^h^^MetaOograj^g  applied  to  Foundry  Work 246 

^^K-^CorroeionofAmdeneerTubeM 246 

^"^^^ 0^ ft  A.  UoWiLUAM^The  Thermal  Traneformaiione  of  Canhon  Steele  246 


xlii  CONTENTS. 

HowoHTH,  H.  G. — The  Presence  of  Oreenieh'CoUmred  Markings  in  ths  Frad 

Surfaces  of  Test-fieces 

"Bkskdigk&.O.— Tlie  Nature  of  TroasUte        

Watebhoibb,  G.  B. — The  Influence  of  Nickel  and  Carbon  on  Iron 

BiBLIOOBAPHT  

OoKBB,  E.  G. — Measurement  of  Streu  by  Thermal  Methods        

Mum,  J. — Overstraining  of  Iron  by  Tension  and  Compression    ..      

CuBiLLO,  L.,  &  A.  P.  Head — Manufacture  of  Cartridge  Cases  for  QuUk-flfimq^ 

Wi)8T,  F. — Iron-Cafbon  AUoyswitk  high  wtreentages  of  Carbon        

O0B8ON,  C.  B.— -4  Defective  Bar  of  Tool  Steel       

Etibnkb,  ft  U.  lb  Chatbliib — Liquid  Crystals  and  Plastic  Crystals    ..     .. 

GniLLBT,  L. — Recent  Researches  upon  Industrial  Alloys     

Ohatblieb,  A.  LB~Qtie/icA«iiy  o/iSfee/ 

Ledebob  &  GuiLLBT — CementoUon        

BiBUOOBAPHT       .. 

ViEiLLE,  P.,  ft  B.  LiOLTiLLB—  Influence  of  Velocity  on  the  Law  of  DeformaH 

MetaU       

JiJPTNEB,  H.  y. — 7^  Equilibrium  Curves  of  the  System  Iron  and  Carbon 

AVPPEBLE,  J.  A. — An  Etehina  Method ..     .. 

DEJKAiHt  D.—Sdidifteation  of  Copper , 

MOTLE,  G. — Rail  Corrugation 

Bbbcil,  P. — Copper  Sleds        

OsisoviT>,¥.,k  O.QkHTKViy—TheCrustaUograplhyof  Iron        

Yoxirasim.,P.— Critical  Points  of  Steel 

Shephbbd,  £.  S.r-^^tcmtfittfm-Ztne  il0oy« 

BiBLIOOBAPHT  

GuiLLET,  L. — Special  Brasses 

0(kU^QBEB.^¥.¥:,,— The  AUovs  of  Antimony  ar^  Tin 

8HEPHBBD,  E.  ^.^The  Tensile  Strength  of  Copper-Tin  Alloys 

•*Ibon  and  Steel  Maoazine*       

GuiLLBBT — Measurement  of  the  Elastic  Limit  of  MetfUs 

Guillet,  L. — Niekel'Chromium  Steels 

Koubbatoff  ft  P.  hKrevm—Etching  Velocity  of  Metallographic  Reagents    . 
Oabpenteb,  H.  G.  H.,  ft  0THBB8 — Iron-Nickd-Manganese-Carbon  Alloys 

BiBLIOOBAPHT 

JuPTMBB,  H.  VON — Questions  in  the  Chemistry  of  Iron 

Bbbuil,  P. — Copper  Steels        

Law,  E.  F.—Brittlenegs  and  Blisters  in  Thin  Steel  Sheets 

Bakmutbb,  C.  O.—The  Relation  between  Type  of  Fracture  afid  Miero-^ruct 

Steel  Test  piece*       

Osmond,  F.,  ft  G.  Cabtaud — Progress  of  Metallography  sirwe  1901  .. 

GuiLLBT,  L. — Quaternary  Steels      ..  

R08ENHAIN,  W. — Deformation  and  Fracture  in  Iron  and  Steel 

Botnton,  H.  C— Hardness  of  the  ConstituetUs  of  Iron  and  Steel 

BiBLIOOBAPHT 


PROCEEDINGS  OF  THE  SOCIETY. 

Meeting,  December  20, 1905 

„        January  17,    1906 

February  21,     , 

^        March  21,         „  

„        AprUlS,  „  

May  16, 

„        June  20,  „  

^        October  17,       ^  

„        November  21,   „ 


Obnbbal  Indkx  to  Volumb  . 


r 


JOURN.  R.  MICR.  SOC.  190( 


Fio.  1, 


i*^        4. 


Fio.  2. 


JOURNAL 

OF  THE 

BOYAL  MICEOSCOPICAL    SOCIETY. 

PEBRDAEY,  1906. 


TRANSACTIONS  OP  THE  SOCIETY. 


L— 0»  a  "  JFem  '*  Synangivm  from  the  Lower  Coal  Measures 
of  Shore,  LaTieashire. 

By  D.  M.  S.  Watson. 

(Bead  December  20, 1905.) 

PiATBS  L  TO  in. 

The  spedm^is  of  a  synangium  which  form  the  subject  of  this 
PWr  aie  contained  in  a  slide  (Ko.  A89  of  my  collection)  cut  by 
«.  Lomax,  of  Bolton,  from  a  coal  nodule  from  the  Upper  Foot 
mae,  at  Shore,  which  has  been  opened  up  by  W.  H.  Sutcliffe,  F.G.S. 
lUs  slide  contains  in  all  ten  sections  of  this  type  of  synangium, 
feitanatdy  fairly  well  preserved,  but  all,  unfortunately,  detached 
from  their  support. 

Gtneral  Description. — The  synangium  consists  of  from  four  to 
semi  spoxangia,  each  provided  with  a  separate  waU,  grouped  round 
*  eeatnl  receptacle,  which  is  hollowed  out  into  a  cup  above.  The 
vlK)le  IB  surrounded  by  a  continuous  integument. 

The  strocture  seems  to  have  been  fairly  substantial,  and  to 
Itt^  heea  attached  to  the  organ  which  bore  it  by  a  comparatively 
ttallbase. 

The  base  apparently   received  a  bundle  from  the  stalk  or 

EXPLANATION    OP   PLATE   L 

CycUhotrachue  altus  sp.  n. 

^  l.—TEaiisvez8e  section,  showing  oolmnellft,  sporangia,  and  spores,    x  100. 
•  l^^TnosYerse  section,  showing  the  separate  waU  of  each  sporangium  and 
ocdmnella.    x  100. 
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2  Transactions  of  the  Society. 

support,  and  this  in  the  sterile  tissue  at  the  base  spread  out  i 
cup  of  short  tracheids,  which  approached  the  bases  of  the  spora 
The  whole  was  of  small  size,  measuring  only  0  •  5  min.  in  dian 
and  0'8  mm,  in  height. 

The  Beceptade, — The  central  axis  of  the  synangium  an 
base  are  composed  of  normal  elongated  parenchymatous  ceUa 

In  the  base  of  the  fructification  these  cells  are  short,  and  coi 
all  round  the  margin,  a  cup  of  short  tracheids,  which  are  sp 
thickened. 

These  are  typical  leaf-tracheids,  and  they  are  seen  to 
immediately  under  the  bases  of  the  sporangia;  they  evid 
served  to  supply  the  sporangia  during  development. 

I  have  been  able  to  find  no  vascular  tissue  in  the  part  c 
receptacle  between  the  sporangia,  and  I  think  it  very  impro 
that  there  was  any. 

The  columella  was  hollowed  out  into  a  cup  for  a  distai 
about  one-third  of  its  length  from  the  top,  and  into  this  c 
seems  most  likely  that  dehiscence  took  place. 

The  columella  in  transverse  section  is  seen  to  fit  closely 
the  sporangia,  and  was  provided  with  ridges  to  fit  in  between 

The  base  of  the  synangium  seems  to  have  contracted,  altl 
this  might  conceivably  be  due  to  the  obliqueness  of  the  longiti 
sections.  Its  base  is  ragged,  and  seems  to  have  been  torn  fn 
support. 

Of  the  structure  of  the  tissue  surrounding  the  whole  synai 
nothing  can  be  made  out,  except  that  it  was  probably  compc 
two  or  three  layers  of  elongated  cells. 

Sporangia  and  Spores, — ^The  sporangia  are  aU  provider 
separate  waUs,  which,  as  preserved,  appear  as  one  black  line. 

They  are  about  0*2  mm.  in  diameter  in  a  transverse  S( 
and  are  about  0  •  7  mm.  long. 

In  two  specimens  they  contain  spores.  These  spores  ar 
and  have  no  ornamentation.  Their  wall  is  preserved  as  a 
membrane.     They  measure  about  15  /li  by  12  •  5  fi. 

Similar  spores  occur  scattered  in  the  matrix  of  the  sectic 


EXPLANATION    OF  PLATES  H.  AND  HI. 

Fig.  8. — ^Transverse  section  through  the  top,  showing  the  cup  at  the  to] 

columella,  sporangia,  and  spores,     x  100. 
„    4.— Longitudinal  section,    slightly  oblique,   showing  cup  at    sux 

columella,     x  48. 
„    6. — ^Longitudinal  section,  showing  character  of  oolumeUa.     x  48. 
„    6. — ^Base  of  Fig.  5,  enlarged,  showing  cup  of  traoheids  in  seotion. 

(about). 
„    7. — ^Longitudinal  section  of  base,  showing  cup  of  tracheids  oat  tanj 

so  as  to  give  a  partial  surface  view,     x  100. 

Figs.  1  to  5,  and  7,  are  from  photographs  by  Mr.  W.  Tarns,  of  Cambri 
Fig.  6  is  from  a  oamera-lucida  drawing  by  the  author. 
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Om  a  ''Fern"  Synanginm,     By  2>.  M.  S.   Watson.  3 

Geua^  Condutions. — ^The  preceding  description  seems  to  show 
Ait  the  finctification  belongs  either  to  the  Ferns  or  to  the  Cyca- 
doilioes,  and  I  think  that  two  years  ago  no  one  would  have 
hesitated  to  say  that  it  belonged  to  one  of  Sie  Maratdacese. 

Now,  howevery  in  view  of  Mr.  Eidston's  discovery  that  Crosso- 
tiUsc,  ionnaAj  oonsidered  to  be  Marattiaceoos,  is  really  the  male 
ftpftificatioii  of  Lyginodendnm,^  whose  female  fractification  is, 
rf  eonrse,  the  seed  Lagenistoma,^  it  seems  safer  to  regard  it  as 
of  uDosiain  position,  although  belonging  to  either  the  F^s  or  the 
Cycadofilices,  and  I  think  most  probably  to  the  Ferns. 

F<»'  this  reason  I  have  put  the  word  *'  fern  "  in  inverted  commas 
in  the  title. 

AM9oeitUion, — ^The  slide  contains,  amongst  other  things,  Lygino- 
imdron,  "  Cordaites  "  leaves,  and  a  fern  leaflet,  which  I  have  not 
nen  dsewhere.  This  leaflet  apparently  is  a  Peeopteris ;  its  structure 
is  quite  ordinary,  but  it  bears  unicellular  short  pointed  hairs  on  the 
lower  surface.     The  edges  are  strongly  recurved. 

Comparison  with  dOur  Synangia. — ^The  synangium  with  which 
one  instinctively  compares  this,  is  that  known  as  Ptyehocarpus 
wmtug  Biongn.,  which  occurs  as  impressions  in  the  Upper  Coal 
Measoiee  of  Badstock,  in  Somersetshire,  and  with  structure  pre- 
arved  in  the  silidfied  material  from  Autun. 

It  has  been  well  described  by  Renault.) 

In  Ptyehoearpus,  however,  the  receptacle  is  not  hollowed  out 
iBto  a  cap  at  the  top,  and  contains  a  vascular  bundle  rising 
*  jasqn'an  sommet  du  synangium." 

There  is  no  cup  of  tracheids  at  the  base  in  Ptychoearptts,  which 
abo  has  larger  spores,  measuring  20  fi. 

In  the  recent  genus  Kavlfuma  there  is  a  very  similar  cup  of 
tracheids  in  the  steiile  tissue  at  the  base  of  the  synangium.  This 
is  figured  by  6ower.§  In  the  case  of  Kaxdfusria  the  tracheids  seem 
to  te  more  irregularly  placed  than  in  the  fossil  genus,  and  do  not 
approach  so  closaly  to  t^e  bases  of  the  sporangia.  The  Kavlfuma 
sjnangiom  also  resembles  the  fossil  in  the  cup  at  the  top,  and  in 
its  circular  f onn. 

niere  is,  I  think,  no  British  synangium  described  with  which 
tidt  can  be  compared,  and  I  think  that  it  is  advisable  to  give  it  a 
same  for  convenience  of  reference.  With  this  in  view,  I  propose 
tiya  it  should  be  referred  to  as  Oyafhotrcichus  altvs — ^in  allusion  to 
the  cup  of  tracheids  at  the  base,  and  to  the  great  relative  height  of 
the  synangium, 

*  B.  KidBkm,  paper  read  Boy.  Soo.  July  8, 1905,  published  Nature,  July  13^ 
1905.  t  OliYer  and  SooU,  "  Lagenostoma  LomaoDi,'*  Phil.  Trans.,  1904. 

X  BeDAult,  "  Baasin  houiUer  et  permien  d'Autun  et  d'Epinao,"  part  II.  p.  9. 

I  Bower,  '*  Studies  in  the  Morphology  of  the  Spore-producixig  Memoers  of 
KumUiacee/*  PhiL  Trans.,  series  B,  1897. 
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ZOOLOGY. 

VEBTBBBATA. 

a.  Embryoloffy.f 

Ovulation  in  the  Babbit.}— Walter  Heape  has  stadied  the  o 
tion  and  the  degeneration  of  ova  in  the  domestic  rabbit.  The  doe 
permits  ooition  when  nndei^ing  oestras ;  if  the  male  be  then  widi 
the  ova  are  not  dehisced,  but  degenerate  in  the  ovary.  Ovul 
nsnally  occors  about  10  hours  after  copulation,  but  does  not  foil 
from  any  cause  a  sufficient  supply  of  blood  to  the  ovaries  is  inter 
with.  The  author  describes  tne  Graafian  follicle,  the  maturatioi 
ovulation,  the  corpus  luteum,  the  degeneration  of  ripe  follicles,  am 
false  corpus  luteum. 

Maturation  takes  place  about  9  hours  after  copulation ;  two 
bodies  are  rapidly  formed  after  the  sapj^lj  of  nutriment  to  the  ov 
cut  off.  About  10  hours  after  copulation  the  Graafian  vesicle  rup 
and  the  ovum,  entirely  freed  from  discus  proligems  cells,  is  she 
into  the  infundibulum,  which  now  closely  invests  the  ovary.  The 
ovum  is  incapable  of  assimilating  nutriment,  unless  it  be  fert 
Spermatozoa  are  found  at  the  top  of  the  utems  horn  about  2  houre 
copulation,  close  to  the  infundibulum  in  4  hours.  It  is  probabk 
the  rupture  of  the  follicle  is  due  to  the  stimulation  of  erectile  I 
The  corpus  luteum  is  formed  by  the  ingrowth  of  cells  snrroundin 
follicle,  together  with  the  follicular  epithelium ;  the  ingrowth  bei 
one  time  apparently  a  forcible  rash,  before  which  the  loosened  e 
lium  is  driven. 

If  a  bu(^  is  withheld  from  a  doe  during  several  consecutive  p 

*  The  Society  are  not  intended  to  be  denoted  by  the  editorial  "  we,**  an 
do  not  hold  themselves  responsible  for  the  views  of  the  authors  of  the 
noted,  nor  for  axiv  claim  to  novelty  or  otherwise  made  by  them.  The  ol 
this  myrt  of  the  Joomal  is  to  present  a  sonunary  of  the  papers  as  actual 
Uthed^  and  to  describe  and  iUustrate  Instruments,  Apparatus,  etc.,  whj 
either  new  or  have  not  been  previously  described  in  this  country. 

t  This  section  includes  not  only  papers  relating  to  Embryology  prop 
caUed,  but  also  those  dealing  with  Evolution,  Development,  Beproductic 
allied  subjects. 

X  Proc.  Roy.  Soc.,  series  B,  Ixxvi.  (1905)  pp.  260-8. 


SUMMARY  or  GUBRSNT  RBSSASOHEa  5 

tf  CBStnii,  most,  if  not  all,  of  tiie  older  and  many  younger  follicles  then 
odogo  degenoatioii,  and  this  may  resnlt  in  more  or  less  persistent 


causes  may  induce  degeneration  of  ova,  chiefly  nutritive 
and  compc^tdon.  Ova  may  be  constitutionally  incapable  of 
ttOnng  the  nutriment  which  is  supplied,  and  on  which  other  neigh- 
bouring ova  flourish. 

W^n  young  ova  d^eneiate  under  such  conditions,  there  is  a  great 
probability  that  in  these  cases  the  degeneration  is  due  to  peculiarities  in 
Ae  oonstitntion  of  iJ^ose  ova,  and  that  such  ova  require  special  facilities 
fordevdo;nnent.  They  may  ^ve  rise  to  ''sports/*  It  is  reasonable  to 
opea  that,  ^ven  the  requisite  quality  of  nutriment,  the  power  of 
^adng  variable  offspring  would  be  widely  extended,  and  the  field  for 
tk  stedy  of  vanation  correspondingly  enlarged. 

There  is  increasing  eviaence  uiat  the  ovary  is  a  secretinff  gland, 
CBotial  to  the  normal  functions  of  the  rest  of  the  system,  and  to  the 
asmal  development  of  sexual  characteristics.  There  is  probably  a 
^eoBl  generative  ferment,  or  ^  gonadin,*'  which  exercises  through  blood 
iprofoond  and  far-reaching  influence  on  the  organism. 

Chromosomes  in  Belation  to  Determination  of  Sex.*  —  B.  B. 
^^bon  has  found  that  the  sexes  of  Hemiptera  show  constant  and 
<iancberi8tic  differences  in  the  chromosome  groups.  The  cells  of  the 
tmek  ma?  have  one  more  chromosome  than  those  of  the  male,  or  one 
of  the  male  chromosomes  may  be  smaller  than  the  corresponding  one  in 
Ae  female.  In  the  first  case  the  spermatozoa  are  of  two  classes,  one  of 
•Wdi  contains  one  more  chromosome  (the  so-called  "accessory,'*  or 
^teotro^  chromosome)  than  the  other.  In  the  second  case  all  the 
fcnnatozoa  contain  the  same  number  of  chromosomes  (half  the  soma- 
tK  Qomber),  but  they  are,  nevertheless,  of  two  classes,  one  of  which 
^ODiam  a  large  and  one  a  small  "  idiochromosome.*'  It  may  be  that 
fertOoatlon  by  spermatozoa  with  one  chromosome  wanting,  or  with  a 
Biall  idiochromoeome,  results  in  male  offspring. 

Egg  ^  +  spermatozoon  ?        =  n  (female). 

Egg  ~  -I-  spermatozoon  ?  —  1  =  n  —  1  (male). 

u  may  be  that  the  difference  between  the  two  types  of  germ-cell  is  a 
Bitter  of  metabolism,  primarily  one  of  growth. 

Besistance  to  Temperature  in  Frog's  Bggs.! — E.  Bataillon  finds 
^  the  resistance  to  the  influence  of  temperature  increases  in  the 
J^  of  embryonic  development.  It  is  very  marked  towards  the 
*«JPe  of  the  blastopore.  The  unfertilised  egg  is  more  resistant  than 
«e  fertilised  ^g.  The  spermatozoa  in  the  seminal  vesicles  are  more 
iMuit  than  the  ova  in  the  lower  part  of  the  oviducts.  The  abnor- 
^'^  leem  to  be  traceable  to  a  modiflcation  of  tJie  plasma  of  the 

*  Science,  xzii.  (1905)  pp.  600-2. 

t  Azoh.  Zool.  Exp^r.,  iii.  (1905)  Notes  et  Bevue,  cczii.-ccxv. 
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Physical  Bqailibrinm  of  Amphibian  Ova  during  Matuiatii 
E.  Bataillon  has  experimented  witih  eggs  of  frogs  and  toads,  whicl 
believes,  exhibit  variations  in  osmotic  pressnre  and  tnrgesoenoe  in 
course  of  their  maturation. 

Experiments  on  Artificial  Parthenogenesis  in  Vertebral 
E.  Bataillon  subjected  the  eggs  of  frog  and  lamnrey  to  salt  sola 
and  sugar  solutions.  The  eggs  of  the  frog  formed,  at  the  most,  in 
feet  blastulse ;  those  of  the  lamprey  formed  complete  blastnke. 
mitoses  were  mostly  irregular,  but  some  quite  normal  nuclear  fij 
occurred. 

Development  of  Chromosomes  in  Teleostei-t — J.  Marechal 
studied  this  subject  in  the  ovary  of  Trigla  hirundo  and  Oast&ri 
aculeatua.  Briefly  reviewed,  the  main  facts  made  out  appear  tc 
(1)  The  formation  of  yolk,  or  the  trophic  alterations  of  the  grc 
protoplasm,  are  temporarily  related  to  the  beginning  of  a  finer  disl 
tion  of  the  chromosomes.  In  general,  as  the  protoplasm  be( 
darker  and  more  stainable,  the  chromosomes  begin  to  appear  "sf 
Soon,  also,  several  chromatic  nucleoli  and  many  chromatin  gra 
lymg  chiefly  on  the  nuclear  membrane,  appear.  (2)  In  synapsi 
spireme  phases  no  achromatic  reticulum  is  to  be  seen  betweei 
(mromatic  loops.  When  the  chromosomes  already  show  a  spiny  a] 
ance,  a  few  delicate  threads  sparingly  scattered  stand  out  between  t 
these  gradually  multiply  in  order  to  form  a  ground  reticulum,  wh 
in  no  way  achromatic.  (8)  Most  of  Uie  loops  appear  as  in  Selac 
paired  or  forked.  This  is  not  so  clear  in  Oastero^us  as  in  2 
The  paper  contains  a  note  on  some  of  the  stages  of  the  ovarian  e| 
Amphioxus  and  in  Ciona  inUsUnalis. 

Ovarian  Sac  in  Bony  Fishes.!— B.  Haller  has  studied  \ 
types  of  the  ovary  in  Teleosts,  and  finds  four  conditions  repres 
phylogenetic  stages.  Amongst  the  Salmonidse,  in  ArgrniHru 
Mallotus  occurs  the  most  primitive  state,  where  the  ovary,  proj 
into  the  coelome,  is  band-snaped,  attached  by  a  dorsal  mesentery 
the  formation  of  a  lateral  furrow  in  this  band ;  in  others  (^Sa 
better  passage  for  the  eggs  to  the  exterior  is  secured.  This  coi 
leads  over  to  Uiat  where  the  furrow  is  closed  and  each  of  tl 
ovaries  forms  a  saa  The  attachment  of  the  right  side  of  this 
the  body-wall  yields  a  fourth  modification,  seen  in  Cyprinoids. 

Genital  Glands  and  their  Secretions.|| — G.  Loisel  gives  a  ] 
review  of  our  knowledge  of  this  subject,  and  brings  forward  soi 
facts.  As  derived  from  the  germinal  epithelium  he  quotes  ex 
pigment,  the  glandular  tissue  covering  tiie  coelome,  a  portion 
supra-renal,  fatty  bodies.  Bidder's  organ,  lymphoid  organs,  an 
haps  the  Wolffian  bodies.     The  genital  glands  are  the  sisters 

*  Axoh.  Zool.  Exp^r.,  iii.  (1906)  Notes  et  Revue,  ccxiL-oozv. 

t  Arch.  Entwick.,  xviii.  (1904)  pp,  1-66  (4  pis.,  12  figs.). 

t  Anat.  Anzeig.,  xxvi.  (1906)  pp.  641-62. 

S  Op.  cit.,  xxvii.  (1906)  pp.  226-«8. 

I  Joum.  de  PAnat.  et  Phys.,  xl.  (1904)  pp.  686-62. 
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te  gbodnlar  organs.  From  the  beginning  of  their  existence,  even 
Mxe  senial  di£ferentiation,  they  elaborate  chemical  secretions  vrith  the 
anemicrodiemical  characters  as  the  snpra-renals  and  Wolffian  bodies. 
Ib  adult  Hfe  thej  become  definitely  glandular.  The  internal  secretion 
tf  tte  ovary,  ^e  cells  of  the  ovary  and  of  the  corpus  Intenm,  are 
teibed  in  the  paper. 

htentitial  Testicular  Oland  of  Horse.*— P.  Bouin  and  P.  Anoel 
kn  made  a  careful  study  of  the  minute  structure  of  the  interstitial 
finds  in  the  testis  of  the  horse.  The  matter  is  somewhat  complicated, 
far  thoe  appear  to  be  three  successive  and  distinct  interstitial  glands. 

1.  There  is  a  f  cetal  interstitial  gland,  strongly  developed,  but  dis- 
W^ttixig  towards  the  end  of  gestation. 

1  Thssre  is  an  interstitial  gland  during  the  juvenile  immature  life, 
hi  il  is  sli^itly  developed,  and  is  composed  of  zanthochrome  cells. 

S.  There  is  an  adult  interstitial  gland,  whose  presence  coincides 
vidi  the  period  of  spermatogenesis. 

Aeeessory  Sex  Olands  in  Inseotiyora  and  Bodent8.t — S.  Grosz 
faidi  m  these  a  variety  of  forms,  both  as  regards  the  morphological 
^f^^&m  of  their  ezcnrrent  ducts  to  the  urogenital  tract,  and  the 
^ikiogj  of  the  secreting  region.  Individual  forms  show  remarkable 
dilkenoes  in  the  development  of  those  glands  which  do  not  serve  the 
sooal  act  directly,  but  mich  probably  function  as  a  means  of  attraction 
^ctveea  the  sexes.  Such  glands  are  perineal,  inguinal,  anal,  and 
]KI^H  also  preputial. 

Bflgoieration  in  Testes.^ — ^M.  Nussbaum  discusses  the  various  ways 
^likidi  rei^oductive  organs  form  new  germ-cells  after  liberating  what 
%hs?e  produced.  In  the  testicular  amals  of  Teleosts,  Reptiles,  Birds, 
m  WaminalH,  it  was  shown  by  von  la  Yalette  St.  Oeorffe  that  sperma- 
^Q^oaia  remain  inactive  until  the  next  sexual  period,  when  they  b^in 
^  to  divide.  In  Elasmobranchs,  it  was  shown  by  Semper  that  quite 
Bewampalbe  are  formed  from  a  special  region  of  the  gonad  (Vorkeim- 
jUb)  after  the  {nreviously  active  ampullae  have  been  e^iausted.  Nuss- 
inm  finds  that  Anura  illustrate  the  first  mode  of  regeneration  ;  there 
ve  resting  spermatogonia.  But  in  Urodela  {SaUimandra  maculata  and 
^^  enMus)  tt^  old  ampullae  and  most  of  the  testis  undergo 
^V^ttntion,  and  there  is  a  new  formation  from  the  oval  apex  of  the 
^  which  corresponds  to  the  VorkeimfaUe  of  Elasmobranchs. 

formation  of  Sye  Vesicle  in  Vertebrates.!  —A.  Froriep  describes 
^fftein  peculiarities  of  growth  in  the  eye  vesicle  of  Selachians,  Reptiles, 
Biidi,  and  Mammals,  showing  that  it  does  not  arise  by  the  invagination 
^  t  pcevioosly  f coined  hollow  ball.  It  never  has  a  symmetrical  ball-like 
^;  its  development  into  the  double- walled  eye-cup  is  by  a  gradual 
^voge  from  its  original  formation  as  a  lateral  outgrowth  of  the  brain 

*  Arch.  ZooL  Ezp^r.,  zxxiii.  (1905)  pp.  891-488  (8  pis.), 
t  Arch.  Mikr.  Anat.,  Ixvi.  (1905)  pp.  667-606  (1  pi.), 
t  SB.  Med.  Ges.  Bonn,  1905,  pp.  18-20. 
S  Arch.  Mikr.  Anat.,  Izyi.  (19(^  pp.  1-11  (1  pi.). 
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arifle  secondarily,  but  by  means  of  the  maintenance  of  interoellnli 
nections  snbseqnent  to  mitotic  nuclear  divisions:  the  morpho 
<X)ntinuity  is  characteristic  of  the  peripheral  nervoos  BjBtem. 
formations,  peripherally  as  centrally,  are  to  be  regarded  as  neurc 
They  are  the  mednlla-forming  elements.  There  are  no  enshc 
so-called  Schwann  cells. 

Do  the  elements  of  the  nerve  system  nsnally  designated  as 
unities  (NervmeinheUm\  so  far  as  nerve-cell  nets  exist,  stand 
tinuous  connection  ?  This  question  is  answered  in  the  afiirmati' 
the  author  claims  in  it  a  key  to  the  understanding  of  the  morp 
of  the  nervous  system,  from  Coelenterates  to  man.  The  neuron 
of  to-day  is  false,  and  is  supported  by  no  observations  fre< 
objections.  The  right  understanding  of  the  nervous  system,  ] 
ontogenetic  and  phylogenetic  relations,  it  is  claimed,  can  be  an 
only  through  the  view  of  central  and  peripheral  neuroblasts  or 
of  equal  lvalue,  and  which  change  partly  into  central  and  pei 
ganglionic  and  nerve-cells  and  i»rtly  to  elements  which,  throi 
syncitial  structures  of  the  peripheral  fibre,  yield  peripheial  ner 
cells. 

Optic  Cells  of  Frog's  Sye.* — K.  C.  Schneider  has  made  son 
discoveries  in  regard  to  the  optic  cells  in  the  retina.  He  descril 
cells,  and  notes  that  the  apparently  homogeneous  axial  substance 
rod  consists  of  spiral  fibrils  with  abundant  branchings  and  of  i 
geneous  cementing  substance.  He  also  deals  vrith  me  green  i 
which  occur  along  with  the  violet-red  rods  and  with  the  oones. 

Double  and  Polymorphic  Nuclei  in  Triton.f— W.  Rul 
describes  in  the  morula  of  TrUon  tmniaius  the  occurrence  of  dou 
polymorphic  or  "  mehrblasige  "  nuclei.  These  last  consist  of 
nucleatea  vesicles  which,  in  most  cases,  possess  a  membran 
form  of  the  nuclei  varies  according  to  the  number,  form,  and  i 
ment  of  the  vesicles.  The  whole  complex  sometimes  has  a  i 
form,  in  other  cases  a  heaping  of  the  elements  yields  a  nuclc 
mulfcNBrry  form.  In  the  case  of  double  nuclei  the  two  vesich 
■almost  identical  size,  but  only  one  nucleolus  is  present.  It  is  si 
that  the  one  is  a  pure  descendant  of  the  egg-nucleus  and  the 
the  sperm-nucleus.  The  author  does  not  attach  any  important 
•cance  to  these  unusual  phenomena. 

Acidophil  Goblet-Cells  in  Torpedo.}— K.  Helly  claims  tha 
found  in  Selachians  the  equivalent  of  the  Langerhans  islets  ; 
other  animals.  They  are  goblet-cells,  whose  most  distinctive  cl 
istic  is  that  their  contents  are  not  mucus,  but  coarse,  rounde 
refracting  granules  with  acidophil  reaction.  They  occur  in  the 
gut,  and  pancreatic  duct  of  Torpedo  marmorata.  They  appe 
scattered  between  the  epithelial  cells,  and  a  definite  arrangi 
limited  only  to  the  deeper  crypts. 

•  Arbeit.  Zool.  Inst.  Uuiv.  Wien,  xvi.  (1906)  pp.  87-98  (1  pi.), 
f  Arch.  Mikr.  Anat.,  Izvi.  (1905)  pp.  485-^00  (1  pi.). 
X  Tom.  cit.,  pp.  484-9  (1  pi.). 
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Miflou  Kembrane  of  Human  Alimentary  Canal.* — J.  £.  Schmidt 
kb  (fan  the  cells  of  Paneth  appear  first  in  the  gat  of  the  human  foetus 
a  the  seventh  month,  and  in  me  new-bom  child  have  attained  their 
M  development.  Normally  they  are  found  in  the  whole  of  the  small 
iaodne,  frequently  in  the  vermiform  appendix ;  practically  absent  in 
ttebedfchy  rectam,  tliey  occur  here  pathologically  in  polypi,  and  in  the 
kisder  of  cardnoma.  There  is  a  specific  relation  to  the  digestion  of 
le^eliUe  m&tier.  Ooblet-cells  are  developed  in  the  third  month ;  their 
nmber  increases  gradually ;  towards  the  end  of  foetal  life  they  become 
m  abondant  tliat  in  the  new-bom  child  the  whole  rectum  and  vermi- 
Uaa  a^)endix  are  covered  by  an  almost  continuous  layer  of  goblet-cells 
al  mncos;  the  lower  small  intestine  also  shows  goblet-cells  in 
abisdaDce.  In  the  gut  epithelium  of  the  human  foetus  peculiar  cell 
iachfiooB  oocor  in  the  miadle  of  pregnancy,  which,  on  further  growth, 
kfe  the  form  and  reactions  of  meconium  corpuscles.  These  are  emptied 
sto  the  gut,  so  that  in  the  new-bom  child  there  are  no  epithelial 
iaehsioDs.  The  formation  of  these  corpuscles  in  the  gut  is  con- 
feemixaaneons  with  the  beginning  of  swallowing  movements  and  of  the 
takmg  up  of  amniotic  fluid  in  the  gut  canal.  In  the  dog  the  same 
mxm  begins  only  shortly  before  birth  and  ends  during  the  first 
Wteen  days  of  extra-uterine  life,  so  that  here  the  development  of  the 
wiiok  series  in  the  gut  epithelia  can  best  be  followed. 

Stmcture  and  Development  of  Integument.t — £.  Retterer  con- 
iaaa  his  aoconnt  of  observations  on  this  subject.  The  present  paper 
iak  with  the  histogenesis  of  elastic  fibriUse ;  fundamental  sabstauces 
-tg.  cement^  plasma,  mucin  ;  covering  epithelium  and  epidermis ;  the 
«tfm  d  the  extemal  tegument,  and  the  union  of  epidermis  and  the 
mk;  closed  follicles  of  the  original  epithelium.  Some  of  his  general 
OQ&cfa^ons  from  the  whole  research  may  be  Quoted.  The  covering 
f^dieiium  of  the  extemal  tegument  develops  ooth  to  the  outer  and 
JBoa  fides.  The  oeUs  of  the  middle  and  deep  layers  proliferate  to 
K^phoe  those  that  desquamate,  and  to  produce  cellular  generations  which 
tulbe  tmnsformed  into  connective  elements.  A  reticulated  tissue  is 
fonoed  whose  cellular  individualities  each  contain,  besides  a  nucleus,  a 
moi^asm  diiFerentiated  first  into  laminae  and  anastomosed  chromato- 
{ttik  filaments,  and  secondly  into  a  hyaloplasma  in  the  meshes  of  the 
cbomatophile  reticulum.  The  development  of  reticulated  tissue  is  the 
Bne  in  tne  region  of  the  papillae  and  of  the  follicles.  After  this  web 
sfomied,  the  elements  dissociate  themselves  from  the  dermis,  the  fibres 
beoome  gelatinous,  and  the  cellular  remains  are  transformed  into 
fcnoocytes. 

Btroeture  and  Histogenesis  of  Bone.}— Ed.  Retterer  gives  an 
fidiaintive  account  of  the  minute  stracture  and  development  of  bony 
^tnty  with  special  reference  to  Mammals  and  Teleosts. 

Btrnetore  of  Tooth  CanalioulLS — L.  Fleischmann  has  studied  these 
IB  man,  monkey,  and  horse.    He  has  made  out  the  foUovring  points. 

•  Arch.  Mikr.  Anat.,  Ixvi.  (1906)  pp.  12-40  (1  pi.). 

t  Jonni.  TAnat.  et  Phys.,  zl.  (1904)  pp.  498-536  (2  pis.). 

X  Op.  oit.,  xli.  (1906)  pp.  661-640  (12  figs.). 

{  Arch.  Mikr.  Anat.,  Ixvi  (1906)  pp.  601-24  (1  pi.). 
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Nenmann's  sheaihs  and  odontoblast  continnations  (dental  fibi 
two  different  well  characterised  formations.  Neumann's  sheal 
the  dentine  canalicoli  in  the  nncaldfied  and  calcified  zone,  and  pi 
at  their  central  ends  into  a  lamella,  discovered  by  E5lliker,  whici 
acids  and  alkalis  like  the  sheaths  themselves.  The  sheaths  p< 
considerable  power  of  resisting  acids  and  alkalis,  yet  they  are 
resist  decaying  maceration  only  in  the  r^on  of  the  calcifie 
Dental  fibres  arise  directly  from  the  odontoblasts,  and  ran 
Nenmann*s  sheaths. 

Lymphoid  Tissue  in  Ichthyopsida.* — A.  Drzewina  conclu 
observations  on  this  subject.  Adenoid  tissue  in  the  Ichthyopsid 
a  reticular  framework  with  leucocytes  in  the  meshes.  The  retic 
often  clearly  of  a  cellular  character,  and  all  kinds  of  white  co 
known  in  higher  Vertebrates  occur,  though  some  possess  featc 
usual  in  leucocytes.  There  occur  series  of  transition  forms 
lymphocytes  and  mononuclears.  In  those  Ichthyopsida  withoi 
marrow,  the  same  organs  generate,  indifferently  and  simulta 
elements  of  the  lymphogenic  and  myelogenic  series.  The  adenoi 
is  scattered  through  a  series  of  organs — kidneys,  wall  of  digesti 
liver,  pancreas,  heart,  genital  glands,  etc.  It  occurs  either  in  s 
masses  or  as  differentiated  organs,  comparable  in  a  degree  to  the 
or  the  lymphatic  ganglia  of  the  higher  Vertebrates. 

Nerve  Elements  in  Amnion  of  Cat.f — M.  Wolff  describee 
anmion  of  cat,  sensory  bodies  which  lie  a  few  millimetres  apart, 
bodies  are  ovoid,  tapering  at  the  ends ;  they  are  enclosed  ^ 
sheath  in  which  nuclei  may  be  seen.  The  nerve  entering^  has  no 
it  winds  spirally  in  the  bulb-shaped  end  oi^an.  The  col 
numerous  swellings,  band-like  fiattenings,  and  anastomose  wi 
other. 

o.  General. 

Plimmer's  Bodies  and  Reproductive  Cell8.t — J.  Bretland 
J.  E.  S.  Moore,  and  C.  E.  Walker  compare  these  remarkable  st 
in  many  cakucerous  growths  with  certain  vesicular  structures  o< 
regularly  in  the  gametogenic,  but  not  in  the  ordinary  somatic  oe 
in  the  case  of  nuclear  division,  so  also  as  regards  cellular  in< 
there  is  a  striking  parallelism  between  reproductive  cells  and  can< 
Both  classes  of  cells  are  autonomous  to  a  very  high  depee ;  botl 
the  faculty  of  continuous  or  intermittent  multiplication,  indepc 
of  the  tissue  requirements  of  the  organism ;  both  exhibit  cellr 
nuclear  metamorphoses  which  not  only,  mutatis  mutandis,  resen 
another,  but  differ  materially  from  those  pertaining  to  the 
somatic  cells. 

Adipogenic  Function  of  the  Liver.§ — C.  Defiandre  discu 
relation  of  this  function  to  sexual  life  and  its  mechanism.    It  ap 

♦  Arch.  ZooL  Exp^r.,  4  ser.,  iu.  (1906)  pp.  146-76,  187-803,  809-38  i 

t  Anat.  Anzeig.,  xxvi.  (1905)  pp.  668-68. 

i  Proc.  Roy.  Soc.,  ser.  B,  Ixxvi.  (1906)  pp.  280-4  (9  figs.). 

§  Joum.  de  I'Anat.  et  Phys.,  xU.  (1905)  pp.  819-62. 
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bjiraopdl J  related  in  both  sexes  to  the  genital  function.  Evidence 
iiappljed  by  a  law  of  seasonal  alternation  of  these  functions  as 
teoiied  in  HeUx  and  LimaXy  in  AstmaSy  and  in  Vertebrates  at  the 
m  of  gestation,  of  suckling,  and  the  banning  of  embryonic  life. 
Hiiok^  studies  reveal  the  migration  of  the  fat  from  the  nepatic  to 
^pohal  glands  in  various  molluscs,  in  Aslacus  and  Carcintts  ;  and  in 
^  animals  the  arrangement  of  the  fat  at  the  level  of  the  supra- 
^epitic  eentre  in  ike  mother,  and  at  the  level  of  the  portal  vein  in  the 
^  indicates  the  passage  of  this  fat  from  the  liver  of  the  mother  to 
t^ofthefcetus. 

Tjinpuiie  Region  in  Mammals.* — P.  N.  van  Kempen  has  made 
aediaostire  study  of  the  structure  of  the  tympanic  region  in  the 
ttBiulian  skull.  He  discusses  the  development  of  the  cavities  and 
^connected  with  the  region,  the  associated  nerves  and  blood-vessels, 
«d  iht  various  conditions  found  in  the  di£ferent  orders  of  mammals. 
^^initivelj  the  tympanic  was  a  narrow  ring,  incomplete  above,  in  an 
<^  hoiizontal  position,  with  its  ventral  wall  closely  apposed  to  the 
^  'Hie  evolution  from  this  primitive  condition  is  traced  in  detail. 
The  ntbor  maintains  that  the  entotympanicum  is  quite  peculiar  to 
^BUBak,  without  representative  in  lower  Vertebrates,  and  that  the 
^^pwic  is  derived  from  a  membrane  bone  of  the  lower  jaw,  probably 
^  nqva-angular. 

Ivolntion  of  Tertiary  Hammals.f — ^Oh.  Dep^ret  takes  a  suiTey  of 
^TuioQs  Eocene  faunas  of  Tertiary  mammals,  and  seeks  to  gain  some 
P^Bterdeamess  as  to  the  actual  phylogenetic  events  by  distinguishing 
^  erdotion  as  took  place  in  the  area  in  question  from  the  results  of 
^iign^nfl  from  distant  centres  of  dispersal. 

Bnnehial  Tree  in  Birds.  |~0.  Fischer  gives  a  comparative  account 
^^  (ke  bionchial  tree  in  birds.  A  lower  ventral  and  an  upper  dorsal 
^oot  grouped  round  the  main  bronchus,  are  sharply  distinguished. 
^Tcniral  r^on  is  very  re^gular,  with  8  passages  (bronchi)  of  large 
2^  The  dorsal  region  is  more  irregukr  and  variable,  with  6-10 
^^^^^idL  The  liu^e  bronchi  tend  to  spread  on  the  external  surface  of 
dki  bog ;  the  main  internal  mass  is  formed  from  the  bronchi  fistularit 
^  piinonary  artery  branches  for  the  most  part  dichotomously,  and 
^i^onger  vessels  extend  between  the  ventral  and  the  dorsal  regions. 
^^  t&  lumen  of  the  individual  bronchi  fistularii,  short  compressed 
^^^^^^^l^uoles  are  radially  disposed ;  they  branch  dichotomously  and  form 
^  air-capiUanr  network  with  numerous  canals  of  e(}ual  width.  These 
w-camQliies  form  a  network  with  the  blood-capillaries. 

AU  the  air-passages  anastomose.  There  are  no  blind-sacs  or  alveoli. 
'W  are  some  interesting  adaptive  differences  between  the  lungs  of 
^ftttic  faiids  and  land  birds,  between  good  fliers  and  poor  fliers. 

Toxicity  of  Eggs.  § — O.  Loisel  finds  that  the  yolk  of  the  eggs  of 
V  fowl,  Uie  duck,  and  the  tortoise  contains  toxic  substances  which, 

*  MoiphoL  Jahrb.,  zzziv.  (1906)  pp.  321-722  (96  figs.). 
t  Gomptes  Bendos,  oxli.  (1906)  pp.  702-6. 
X  Zoologioa,  xix.  (1906)  pp.  1-46  (6  pU.  and  2  figs.). 
{  Comptes  Rendos,  oxli.  (1906)  pp.  783-4. 
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when  injected  into  the  veins  beneath  the  skin,  or  in  the  general 
of  the  body,  promptly  cause  the  death  of  the  rabbits,  etc.,  wh 
experimented  with.  In  all  cases  the  phenomena  are  those  ol 
intoxication  of  the  central  nervous  system. 

Venous  System  of  Chelonia.* — F.  A.  Stromsten  has  stud 
structure  and  development  of  the  venous  system  in  various  Ai 
turtles.  In  general  the  development  of  the  veins  of  the  hepati< 
and  renal  portal  systems  is  the  same  in  turtles  as  in  lizards  and 
The  detailed  difiFerences  are  discussed.  Particular  attention  is 
the  changes  which  the  umbilical  veins  undergo,  and  their  n 
relations  to  the  abdominal  veins. 

Regenerated  Tail  in  Ptychozoon  homalocephalum.t — 
Annandale  describes  a  case  where  the  distal  part  of  the  tail  hi 
reproduced.  The  scales  upon  it  are  slightly  smaller  than  those  u] 
uninjured  portion ;  the  dorsal  tubercles  are  entirely  absent ;  tl 
membrane  surrounding  it  is  only  about  half  as  wide  as  is  norma 
asynmietrical,  and  not  divided  into  lobes  or  expanded  at  the  tip 
tail. 

Taste  Organs  in  Mouth  of  Crocodile.|  — ^W.  Bath  describei 
mucous  membrane  of  the  upper  oesophageal  region  in  Crt 
nilovicKSj  Quite  free  from  papulse,  taste  organs  resembling  tl 
lizards.  They  have  the  form  of  a  short  stumpy  pear,  with  thei 
base  on  the  corium.  A  distinctly  di£ferentiated  pore  is  not  de\ 
but  a  shallow  depression  is  present  out  of  which  the  sen8< 
project.  In  these  taste-buds,  supporting-cells  and  rod-cells  (^Sti 
SUfichmzeUm)  are  distinguishable.  Interiorlv  to  the  taste-buds 
corium  is  a  mass  of  connective-tissue  cells,  whose  function  is  p 
that  of  protection  of  the  associated  nerve-fibres. 

Relation  of  Jaw  Musoles  to  Salivary  Olands  in  Sua 
P.  E.  Hager  has  examined  a  very  large  number  of  snakes,  repn 
24  different  species,  and  gives  a  full  account  of  their  jaw  muse 
The  mechanism  of  the  poison-gland  and  its  evacuation  are  fully  di 
In  the  ColubridsB  and  Vipers  emission  is  effected  by  the  contra 
the  biting  muscles.  The  most  important  as  r^ards  this  fund 
the  masseter  and  the  ligamentum  zygomaticum. 

Habits  of  Sphagnum  Frog. — H.  W.  Fowler  has  some  int 
notes  on  Bana  vkgatipes  Cope,  which  lives  amongst  the  sphagnui 
mouth  of  Mare  Bun  m  New  Jersey.  The  males  are  in  full  or 
April.  When  about  to  utter  their  call  they  inflate  their  vocaJ 
tiU  nearly  spherical,  and  then  allow  the  air  to  escape  by  jerks  at  i 
of  a  second.  Thus  five  or  six  raps  are  produced,  and  the  sound 
startling  because  of  its  suddenness  and  volume.  ''  The  call  hi 
siderable  resemblance  to  the  noise  produced  by  wood-choppen 

*  Amer.  Joorn.  Anat.,  iv.  (1905)  pp.468>85  (12  figs.). 

t  Joum.  Asiatic  Soo.  Bengal,  Ixxiii.  (1905)  pp.  12-22. 

%  Zool.  Anzeig.,  xxix.  (1905)  pp.  352-3. 

§  Zool.  Jahrb.,  xxii.  (1905)  pp.  173-224  (5  pis.). 

I  Proc.  Aoad.  Nat.  Soi.  Philadelphia,  1905,  pp.  662-4  (1  pL). 
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trees  at  a  short  distance  back  in  the  forest,  and  is  different  from  the  crj 
of  anj  other  Batrachian.^ 

Adrenal  Tumours  in  Frog.* — ^W.  M.  Smallwood  gives  an  account 
of  the  macroscopic  appearance  and  histology  of  a  pair  of  adrenal  tumours 
in  a  frog.  There  was  no  evidence  of  the  normal  adrenal  in  its  usual 
position.  The  cells  of  the  tumour  were  observed  to  be  dividing  rapidly, 
and  in  nearly  every  instance  by  mitosis,  but  atypically.  They  were  very 
aimiiar  to  normal  adrenal  cells,  so  that  this  is  probably  a  case  of  an 
adrenal  tumour  developed  from  the  entire  adrenal  body.  The  tumour  ia 
almost  identical  with  human  adrenal  tumours  of  the  papillary  type. 

Intermaxilli^  Oland  of  Toad.t — B.  Oeder  finds  that  this  gland 
has  a  bilateral  primordium,  and  only  three  main  efferent  ducts.  That 
of  the  frog  is  an  unpaired  body  with  20-25  ducts  opening  on  the  roof 
of  the  mouth. 

Bole  of  Fins  in  Fishes.^ — ^A.  Dug6s  has  some  new  and  interesting 
views  on  the  functions  of  fish  fins.  His  experiments,  which  were  carried 
out  on  Ooodea  atripinnis^  yielded  tho  following  results.  The  loss  of 
dorsal  and  anal  fins  did  not  affect  the  swimming  capabilities ;  removal 
of  pectorals  and  ventrals  caused  slight  disturbance  at  first,  but  the  fish  soon 
recovered  and  swam  deliberately.  Bemoval  of  tail  fin  caused  the  greatest 
iDconvenience :  the  fish  at  first  sank  to  the  bottom  and  hid,  rising  later. 
Another  example  was  able  to  turn,  and  rise  and  sink,  and  swim  forward, 
bat  less  easily  than  others.  It  worked  the  dorsal  and  anal  fins  in  place 
of  the  lost  caudal.  When  all  the  fins,  except  the  caudal,  are  removed^ 
the  fish  can  still  swim,  but  has  to  keep  its  fin  in  continual  motion,  thus 
causing  the  whole  body  to  tremble.  The  author  thinks  the  whole  of 
locomotion  is  effected  bv  the  caudal  fin,  and  that  the  unpaired  ones 
simply  give  precision  to  tne  general  movements.  The  paired  fins  have 
practiodly  no  significance  in  locomotion :  the  pectorals  seem  to  serve  the 
purpose  of  producing  currents  to  aid  the  giUs,  since  they  are  more  active 
when  the  fish  is  at  rest  than  when  moving. 

Branchial  Filter  of  Fishes.!— Adolf  Steuer  gives  an  interesting 
account  of  the  branchial  filter,  with  especial  reference  to  Adriatic  fishes. 
Unlike  fresh-water  forms,  marine  fishes  show  great  variety  in  their  filter 
apparatus.  Neither  phylogenetic  nor  known  oecological  factors  sufice 
for  Uie  interpretation  of  the  great  diversit^y.  The  role  of  the  filter  is 
mainly  to  close  the  first  cleft,  which  is  the  largest,  and  thus  to  prevent 
the  loss  of  food  and  the  soiling  of  the  gills  ;  but  the  varied  and  aetailed 
action  and  the  diversity  of  structure  cannot  be  briefly  sammarised. 
There  is  a  useful  summary  as  to  the  diet  of  Adriatic  fishes. 

Function  of  Lateral  Line  Organs  in  Fishes.H — G.  H.  Parker  haa 
experimented  with  various  fishes,  chiefly  with  Fundult48  hiUroditus,  in 
ixaer  to  determine  the  function  of  the  lateral  line.    The  sensory  organs 

•  Anat  Anmg.,  zzvi.  (1905)  pp.  652-8. 
t  ZooL  Anaeig.,  xxix.  (1905)  pp.  588-9. 
%  BuU.  Soo.  ZooL  de  France,  xzx.  (1905)  pp.  107-10. 
$  Yerh.  ZooL  Bot.  Gee.  Wien,  Iv.  (1905)  pp.  275-99  (25  figs.). 
I  Boa  n.8.  Bureaa  Fisheries,  zziv.  (1905)  pp.  188-207.  See  also  ZooL  Zentralbl. 
zii  (1905)  pp.  480-1. 
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4ffe  stimulated  by  infrequent  oedllations  in  the  water  (about  six 
second),  and  may  be  of  use  in  orientation.  As  regards  equilibrat 
they  are  not  of  more  importance  than  the  skin,  and  far  less  impor 
than  eye  or  ear.  The  oscillations  which  affect  the  lateral  hue 
between  the  pressures  and  currents,  affecting  the  skin  and  the  r 
vibrations  affecting  the  ear.  The  lateral  line  organs  have  their  oi 
in  the  skin,  and  may  have  given  origin  indirectly  to  the  ear.  / 

Chemistry  of  Bespiration  in  Fishes.* — O.  van  Bynberk  givei 
historical  summary  of  the  most  important  researches  on  the  chem 
of  respiration  in  fiiahes,  and  a  useful  bibliography. 

Flounders  with  Spinulated  Soales.t— Jas.  Johnstone  diacaaset 
occurrence  of  spinulated  scales  on  the  head  and  lateral  line  of  floui 
{^Pleuronectes  flesus). 

last  Afirioan  Fishes-I — J.  Pellegrin  gives  an  account  of  the  f 
obtained  by  H.  Alluaud.  There  is  a  description  of  a  type  species 
new  genus,  Astatoreochromis  Muaudi,  from  Victoria  Nyanza.  It  bel 
to  the  family  Cichlid».  There  is  also  a  full  description  of  three 
species,  two  of  ParatHapia,  and  one  of  TOapia.  A  remarkable  ^ 
biUty  in  the  Cichlid  family  in  Victoria  Nyanza  is  noted,  although 
not  so  marked  as  in  Tanganyika.  There  is,  further,  not  the  e 
ordinary  specialisation  of  the  dentition,  but  most  certainly  Vic 
Nyanza  is  an  evolution  centre  for  the  group.  Species  are  Utde  1 
and  there  are  numerous  transitional  forms  —  e.g.  Astatoreoch 
4Uuaudi  forms  a  link  between  Astatotilapia  and  Oreochromis. 

Oullet  Teeth  of  Blasmobranchs.f — J.  W.  Spengel  has  exan 
these  in  an  embryo  of  Mustelua  hzvis^  15  cm.  lon^.  He  found  that 
teeth  are  not  all  directed  backwards,  as  stated  by  Imms.  Only  the  c 
teeth  were  so  directed.  Of  the  ventral,  which  are  situated  in  the  mi 
membrane  over  the  hyoid  bone,  only  a  few  of  the  anteriorly  placed 
•are  turned  backwards ;  all  the  others  point  forwards.  No  transil 
or  intermediate  stages  are  present,  and  there  is  a  gap  between  th 
types  in  which  the  epithelium  forms  a  separating  fold. 

Vascular  System  of  the  Lamprey.||— 0.  Favaro  has  studied  v] 
parts  of  the  vascular  svstem  in  Petromyzon  marinus,  the  vascularii 
of  the  branchial  lamell»,  the  segmental  arteries  and  veins  of  die  t 
and  the  disposition  of  the  caudfd  bloodvessels. 

Notes  on  Cape  Verde  Marine  Fauna.f — Cyril  Grossland  con 
the  Gape  Verde  marine  fauna  with  that  of  East  Africa.  A  few  s 
■are  conmion  to  the  two  localities,  but  the  two  faunas  are  very  dii 
As  far  as  the  evidence  of  the  Gape  Verde  Islands  goes,  there  is  no 
oommon  to  tropical  seas.  The  scanty  representation  of  some  { 
{e.g.  Gorals  and  Alcyonarians)  and  practical  absence  of  certain  fa 

*  Atti  R.  AoacL  Lincei,  Boma,  xiv.  (1905)  pp.  580-4. 

t  Trans.  Liverpool  Biol.  Soc.,  xix.  (1905)  pp.  801-8  (1  fig.). 

tJMom.  Soo.  Zool.  France,  xvii.  (1904)  pp.  174-85  (1  pi.). 

{  Zool  Anzeig.  xxiz.  (1905)  pp.  882-8. 

U  Atti  Aooad.  Set  Veneto,  Trcoitino-lBiriana,  ii.,  n.8.,  1905,  pp.  9-dO  (4  f 

i  Proo.  ZooL  Soo.  London,  1905,  pp.  170-86  (6  figs.). 
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d  otkoB  (e^.  Chromodorid»  among  Nndibranch  Molluscs,  and 
^^eodooeride  among  Planarians),  may  l^  features  indicative  of  a  sub- 
npal  fauna,  co'  ii^cations  of  a  different  balance  of  life  obtaining  in 
it  two  oceans.  Croesland  has  a  good  deal  to  saj  about  the  various 
SBMis  irtiidi  help  to  form  the  organic  rocks  of  the  shore. 

Tonicata. 

Stnetme  of  AppendieolariA.* — ^W.  Salenskj  gives  an  account  of 
the  itnK^are  of  Oikopleura  rufescms^  FritHlana  peUucida,  and 
F.  ktmks.  He  diflcosses  in  particular  the  ''  house/'  the  oikoplasts,  the 
boecil  glands,  the  nervous  system  and  sense-organs,  the  alimentary 
tnct,  the  cardiac  stractares,  and  the  gonads. 

nrVBSTSB&ATA. 

KoUusca. 
«•  Cephalopoda. 

Ifltiaa  of  NautiluB  and  other  Gephalopods-t — H.  Merton  finds 
tbt  the  retina  of  NautUw^  studied  in  spirit  specimens,  is  of  a  somewhat 
BKoal  type.  It  is  possible  to  distinguish  a  phaosome,  a  fibril,  and  a 
nd  portion  in  connection  with  the  optic  cells.  The  eye  of  some  of  the 
ittonJ  Amielids  comes  nearest  that  of  NatsiHus^  which,  complicated  as  it 
■  in  its  own  way,  is  of  a  more  primitive  type  than  that  of  the  Dibran- 
cUata.  In  the  Dibrandiiata  it  is  not  possible  to  distinguish  a  special 
ftffre  fibril  as  the  receptive  organ  in  the  optic  cell ;  there  does  not  seem 
^bea  terminal  knob  in  connection  with  the  fibril ;  the  nerve  fibre 
Qi^oisg  proximallj  into  the  optic  cell  can  be  followed  to  the  level  of 
4e  rod-socket. 

$,  Gastropoda. 

Protoeoneh  in  Gaatropods.t— H.  Leighton  Eesteven  regards  the 
U  protoconch  as  including  (1)  the  plug  of  the  primitive  shell-gland  ; 
(Q»  portion  formed  by  the  veliger ;  (8)  a  portion  formed  during  the 
^wnic  sti^e,  and  finally  (4)  a  portion  formed  during  early  neanio 
^^  He  calls  these  four  component  parts  phyloconch,  veloconch, 
Kpiooondi,  and  ananeanoconch,  and  he  discusses  their  varied  degrees  of 
^pnentation.  The  naticoid  initial  whorl  and  the  systematic  value  of 
^  pcotocondi  Me  also  discussed. 

Oodtal  Organs  of  Polycera.S— H.  Pohl  gives  an  account  of  the 
finite  structure  of  the  genital  system  of  Polycera  quadrUineata^ 
^^p^  with  particulars  r^arding  its  general  topography.  The 
JiiittKntal  ffland  aris^  through  a  special  differentiation  of  a  simple 
"QugBchleife,*^  and  is  thus  not  (as  was  formerly  believed)  a  special 
"wkry  gland  of  the  oviduct,  it  is  like  the  albumen  gland,  only  a 
^^cialiaed  region  of  it  That  the  ^gs  actually  pass  through  the 
^damental  gland  is  certain  from  the  shape  of  the  spawn  ribbon,  which 
■•  the  fonn  of  the  pars  constricta.    There  is  a  long  ductus  receptaculo 


•  Acad.  Imp.  Scl  St.  P^tersboorg,  xv.  (1904)  pp.  1-106  (12  pis.). 
t  Zfltteehr.  wisa.  ZooL,  Izzix.  (1906)  pp.  825-96  (8  pis.  and  2  figs.). 
:  Proc.  Liiin.  See  N.8.  Wales.,  xxx.  (1906)  pp.  325-85  (2  figs.). 
f  ZooL  Jahrb.  Abt.  Anat.,  xxL  (1905)  pp.  4S7-52  (2  pis). 

W.  aist,  1906  C 
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uterinnB  which  here  and  in  related  Doriid»  bears  three  seminal  ve 
Hieir  exact  significance  has  not  been  made  out. 

Genitalia  of  Lymnea.* — F.  C.  Baker  describes  the  genital  ( 
of  Lymnaa  stagnalis  appresa  Say,  and  other  American  forms— 9  e 
and  2  varieties.  There  are  noteworthy  differences  in  the  length  < 
penis  in  relation  to  the  penis  sac,  in  the  penis  retractor  muscles,  J 
colonr  especially  of  the  receptaculmn,  and  so  on.  The  characte 
greatly  in  the  separation  of  tne  species,  bnt  do  not  seem  to  aid  mat 
in  the  establishment  of  higher  groups. 

8-  Lamalllbranohlata. 

Parasitism  of  Anodonta  Larvs.f — Y.  Faussek  gives  a  full  a( 
in  Russian,  of  the  changes  which  befall  the  Glochidia  of  An* 
after  they  become  parasitic  on  the  fins  or  gills  of  fishes  or  Amph 
Among  the  hosts  infected  he  deals  with  Albumus  lueidus^ 
fluviaUlis^  Ostnerus  eperlanus^  Carassius  auratus,  tadpoles  of  frog,  < 
piseiformis. 

Oysters  of  Senegambia.| — A.  T.  de  Bochebrune  has  inves 
the  question  of  the  fossil  oysters  of  Senegal,  and  concludes  thi 
are  not  Etheridse,  as  has  been  alleged.  The  Etherid»  have  no 
and  cannot  live  in  the  Senegal  and  its  aflBuents  below  110  kil( 
from  the  mouth  of  the  river,  on  account  of  the  saltness  of  the 
The  oysters  are  of  Quaternary  age  like  those  of  Gambia.  Lai 
OryphcM  angvlata  is  simply  a  deformed  individuaT,  and  cannot  1 
for  the  oyster  of  Portugal.  The  name  angvlata  must  give  \ 
O.  rostrdlis  Lamarck. 

Ligamentary  Structures  in  Bivalve8.§ — B.  Anthony  has  f 
the  development  of  the  shell  from  its  beginning  to  the  adult  cc 
in  JStheria  caUlaudi  Feruss.,  and  has  demonstrated  the  progresi 
pseudo-plicature  and  the  formation  of  the  ligamentai^  crest 
foUows  from  it,  as  well  as  the  consequent  modifications  of  the  li 
The  general  conclusion  is  that  the  development  of  these  struc 
the  AoephalsB  is  analogous  to  that  in  the  .Stheriidsd — that,  in  fa 
is  here  an  example  of  convergence. 

B.  Anthonv  ||  has  made  an  elaborate  study  of  those  ^'  plenn 
bivalves,  i.e.  uiose  whose  sagittal  plane  (bucco-ventral-ano-d 
paraUel  to  the  plane  on  which  tbey  rest.  Those  whose  sagittal 
perpendicular  to  the  plane  on  which  they  rest  are  called  *'  ei 
The  pleurothetic  Dimyaria  are  Dimyidae,  Ghamidae,  Myoc 
Ohamostreidas,  .Stheriiaas,  Budistas,  and  Chondrodontidas.  £ 
what  consequences  the  pleurothetic  position  may  be  said  to  hai 
ooronal  symmetry  takes  the  place  of  the  primary  sagittal  symme 
form  tends  to  bea)me  rounded  ;  thesiphonaland  pedal  apparattif 
be  reduced. 

*  Amer.  NaturaUst,  xxxix.  (1905)  pp.  665-79  (11  iBgs.). 
t  Mem.  Aoad.  Imp.  Sci.  St.  P^tersboorg,  xiii.  (1908,  received  1905) 
^plfl,). 

}  Mem.  Soo.  ZooL  de  France,  xvii.  (1904)  pp.  191-201. 

{  Gomptes  Rendos,  czl.  (1905)  pp.  948-50. 

I  Ann.  Sci.  Nat.,  ser.  9,  i.  (1905)  pp.  165-897  (8  pis.,  57  figs.) 
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Arthropoda. 

luele-Attaehment  and  Origin  in  Arthropods.* — E.  Smethlage 
^■kwith  diis  subject  in  a  number  of  Insect  orders,  some  Cmstaoeans, 
ad  Andmoids.  He  oonclndes  that  the  muscles  are  not  fixed  to  the 
kjpotemis,  bnt  directly  to  the  chitin  of  the  outer  skeleton.  Laterally, 
the  phsma  envelope  surrounding  the  muscle-cell  passes  without  definite 
hnoduy  into  the  plasma  of  the  hypodermis,  the  hasal  membrane  of  the 
Iriter  passing  ronnd  and  forming  the  sarcolemma.  Cells  lying  imme- 
^^y  benei^  the  chitin  g^ive  rise  both  to  muscle-fibrils  and  chitin. 
Tkj  may  he  regarded  as  epithelio-muscle-cells,  since  they  subserve  the 
foKtioiisof  both  tissues,  it  is  stated  that  in  Artemia  ^inathe  muscu- 
iifeore  of  the  extremities  is  differentiated  from  the  hypodermis,  and  is 
dm  ectodenoal.  Examination  of  developmental  stages  did  not  reveal 
«irftliiiiff  whidi  might  be  r^arded  as  mesoderm  in  the  sense  of  a  special 
nrnnml  layer. 

a.  Inaeota. 

My-embryony  in  Parasitic  H7menoptera.t — P.  Marchal  has  found 
MR  instances  of  poly-embryony  or  germinogony.  After  fertilisation, 
•^  befoie  the  least  hint  of  the  germinal  layers,  the  egg  is  dissociated 
into  %  number  (12-100)  of  germs,  which  proceed  to  develop.  This 
''speofic  poly-embryony  **  occurs  in  the  Chalcidiidas  in  Ageniaspis 
ImeMt  (Dalm.)  Thoms.  =  Meyrtus  fmcicollis  (Dalm.)*  and  in  A. 
Mti0^.  It  idso  occurs  in  Proctotivpidss  (Polygnotus  minutus), 
FqU  details  are  given  of  the  remarkable  aevelopment.  Marchal  thinks 
tkat  m  enerimental  poly-embryony,  in  accidental  or  teratological 
<oli7ony  (true  twins,  double  monsters),  and  in  specific  poly-embryony, 
tk  fMtors  are  the  same,  and  that  the  chief  one  is  a  change  in  osmotic 
pnmie  at  the  b^^ning  of  segmentation.  It  is  noteworthy  that  the 
itfindoals  which  arise  from  one  ovum  are  of  the  same  sex. 

Poly-emtaryony  in  a  Hymenopterous  Parasite.! — F.  Silvestri 
^oeribes  the  remarkable  peculiarities  of  development  in  Litomastix 
inKtoMui  Dalm.,  one  of  the  Encyrtidss,  which  lays  its  ^gs  in  those  of 
fViia  gamma.  The  ova  may  be  parthenogenetic,  or  they  may  be 
tatiliied.  In  both  cases  there  are  two  polar  bodies  formed,  and  the 
Sort  divides  into  two.  The  three  unite  into  one,  which  seems  to  share 
in  die  development.  The  parthenogenetic  ova  give  rise  to  males  only ; 
4e  ferliUsed  ova  give  rise  to  females  only.  Two  kinds  of  larvae — 
^BBzoal  and  sexual — are  distinguished,  and  each  egg  may  give  rise  in 
do  different  ways  to  a  number  of  larvse  of  both  kinds.  We  have 
found  it  difficult  to  follow  the  author^s  account,  but  a  less  condensed 
^Benwir  is  promised.  Three  points  are  emphasised— poly-embryony,  the 
peculiar  history  of  Uie  polar  bodies,  and  the  dimorphism  of  the  larvce. 

■orphology  of  the  Insect  Headi— S.  Bengtsson  maintains,  with 
special  reference  to  the  krva  of  Fhalacrocera,  that  the  insect  head  has 

•  ZooL  Jfthrb.  Abt.  Anai,  zzi.  (1905)  pp.  495-514  (2  pis.), 
t  Arch.  ZooL  E^r.,  iL  a904)  pp.  257-385  (5  pis.). 
t  Atti  B.  Accad.  Lincei  Roma,  xiv.  (1905)  pp.  584-42. 
{  ZooL  Anzeig.,  zzix.  (1905)  pp.  457-76  (5  figs.). 
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four  appendicular  segments  :  (1)  the  mandibular ;  (2)  the  endol 
(8)  the  maxillary ;  and  (4)  the  ectolabial  (*'  labial  **  of  most  aatho 

Structure  of  the  Insect  Ovary.* — Heinrich  Ritter  von  Wielo^ 
has  investigated  the  structure  of  the  ovary  in  various  types  of  i 
The   essential   constituents   are:    the  terminal   filament,  the 

Sropria,  the  follicular  epithelium,  and  the  germ-cells,  and  the 
iscusses  these  in  detail.  The  nutrition  of  the  ova  in  Ortl 
(except  ForfictUa)  and  in  the  flea  is  either  direct  throuf^h  the 
propria  or  by  help  of  the  follicular  epithelium  from  the  blood  (pa 
ovaries).  In  all  other  groups  there  is  a  differentiation  of  the  g€ 
material  into  oocytes  and  nutritive-cells.  The  nutritive-^ 
originally  germ-ceUs  or  their  direct  derivatives.  FoUicle-cells 
become  nutritive-cells.  The  nuclei  of  the  nutritive-ceUs  beha 
those  of  most  gland-cells. 

Bees  and  Flower8.t — J.  Wery  has  made  experimentB  with 
from  which  the  corblla  was  removed  and  others  which  were  1< 
injured.    The  position  was  changed  from  time  to  time,  and  the  \ 
the  bees  were  counted.    In  June  the  uninjured  flowers  were  vis 
107  insects,  of  which  72  were  bees ;  the  flowers  without  corolla,  I 
conspicuous,  were  visited  by  79  insects,  of  which  28  were  bees, 
experiments  had  similar  results.     A  glass  vessel  vrith  honey  \ 
unvisited ;  artificial  flowers  proved  as  attractive  as  the  real 
The  author  concludes   that  the  form  and  colour  of   the  flo^ 
indisputably  more  potent  in  attracting  bees  than  the  pollen,  ne 
fragrance. 

Wax-Olands  of  Bees.} — L.  Dreyling  points  out  that  in  Bom 
wax-glands  are  formed  dorsally  and  ventrally,  and  that  nearly  th 
of  the  hypodermis  of  the  segments  shares  in  the  secretion.  In  i 
and  Trigona  the  secretion  is  restricted  to  the  dorsal  surface,  in  h 
to  the  ventral  surface.  In  various  respects,  as  regards  the  wax 
the  humble-bees  are  intermediate  between  the  solitary  and  tb 
Apidse. 

Wax-forming  Organs  in  Social  Bees.§— L.  Dreyling  give 
account  of  the  regions  bearing  these  organs  in  the  honey-bee 
Meliponidffi.  In  the  workers  of  the  honey-bee  wax  is  seer 
specially  developed  skin-glands  on  the  last  four  ventral  platei 
abdomen.  These  glands  are  recognisable  even  in  the  pupa  stage 
fully  developed  bee,  after  their  maximum  of  development  is 
they  graduaUy  d^enerate  with  increasing  age.  The  Meliponi* 
the  wax-secreting  glands  on  the  dorsal  side  of  the  abdomen,  c 
they  are  similar  to  those  of  the  honey-bee.  The  Trigonae 
secrete  wax  on  the  dorsal  side  of  the  abdomen  in  segments  2 
the  same  segments  wax  occurs  in  the  humble-bees  also,  where, 
wax-glands  are  developed  ventrally  as  well  as  dorsally. 

•  Arbeit.  Zool.  Inst.  Univ.  Wien,  xvi.  (1906)  pp.  1-62  (3  pis.). 
t  BulL  Acad.  Roy.  Beigique  (1904)  53  pp.    See  also  Biol.  Gentralbl., 
pp.  270-1.  X  Zool.  Anzeig.,  xxix.  (1905)  pp.  563-73  (6  figs.). 

§  Zool.  Jahrb.,  xxii.  (1905)  pp.  289-330  (2  pis.). 
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Seauiil  Teaele-duct  of  Qaeen  Bee .*— E.  Bresslan  finds  that  the 
»<!alled  "drcnlar  muficle**  or  sphincter  of  the  seminal  vesicle  duct 
^  Qol  exist  What  is  actoally  present  is  a  complicated  pump-like 
^patDS,  whose  main  parts  consist  of  a  parallel  pair  of  longitudinal 
aadffi  and  a  dorsally-placed,  semicircular,  more  weakly  developed, 
sncnkr  liand. 

Ooloration  in  Poli8te8.t — W.  E.  Enteman  gives  a  general  account 
tfthk  genus  of  wasps,  and  discusses  variations  of  colour-pattern  and  its 
fadopment,  the  physical  and  chemical  character  of  the  pigment,  the 
feo^phical  distrfbation  of  the  tvpes  of  colour-pattern,  and  several 
fiAer  foctors  bearing  on  evolution  theories. 

liperimental  Alteration  of  the  Colours  of  Lepidoptera.} — Countess 
X.  fon  Linden  summarises  past  experiments,  and  gives  an  account  of 
«Qe  whidi  she  has  made  bearing  on  the  changes  of  coloration  and 
iutiog,  which  can  be  induced  by  abnormal  conditions  during  the  pupa 
psioi  We  notice  some  conclusions.  The  formation  of  dark  pigments 
i&  Ae  insect  body  is  ultimately  due  to  reduced  oxidation  in  the  plasma, 
^  tn  imp^ect  metabolism  in  the  body  of  the  pupa.  Abnormal  cold 
ttd  beat  affect  the  normal  irritability  of  the  plasma,  acting  like  narcotics. 
'Tbe  new  colour-characters  of  the  butterfly  may  be  so  deeply  rooted  that 
^  OB  repeated  in  the  offspring  when  these  are  reared  m  normal  con- 
^J^om,  The  offspring  of  modified  specimens  of  Vanessa  ichnusoides 
tetbe  marks  of  oistiirbed  metabolism  and  are  themselves  modified. 

TariaMlity  of  Cobas  Myrmidone.! — A.  Pieszczek  gives  an  account, 
^  an  exceedingly  fine  coloured  plate,  of  the  variations  of  this  butterfly. 

bdoniing  Matter  in  Vanessa.! — Countess  M.  von  Linden  has 
^>^  this  subject,  and  finds  that  the  red  pigment  contains  an  albu- 
^^oM  body,  a  combination  of  a  parent  suostance  of  the  albuminoses 
^aeokmring  matter  having  the  property  of  bile  pigment.  It  recalls 
°>Bo^obin ;  it  changes  colour  with  the  degree  of  oxidation.  It  is 
iwwjt  in  the  epiderm  of  the  catemllar,  chrysalis,  and  butterfly,  and 
*fem  the  cells  of  the  blastoderm.  The  different  colours  in  the  butter- 
^swin^  correspond  to  different  degrees  of  oxidation.  The  change  of 
^jw  which  is  produced  in  the  epidermis  of  the  caterpillar  and  the 
^^7*^  during  development  and  the  evolution  of  colour  is  the  result 
^  redoc^on  and  of  oxidation.  The  pigment  of  Vanessa  has  a  respira- 
^agnificanoe,  forming  with  oxygen  less  stable  combinations.  The 
irirobstance  arises  from  chlorophyll.  This  transformation  may  happen 
^theplantHsells,  or  in  the  intestinal  epithelium  of  the  caterpillar,  or  in 
Q  ikin,  or  in  that  of  the  chrysalis.  Chlorophyllane  is  an  intermediate 
P^^Qct  of  the  transformation. 

^^Vestion  in  Caterpillars.^ — L.  Sitowski  has  studied  the  process  of 
^"C^n  in  some  moth  larvss,  e.g.  of  Tinea  and  Tineola^  which  feed  on 

•  ZooL  Anzeig.,  xxix.  (1905)  pp.  299-323. 

t  Publications  Carnegie  Inst.  Washington  (1904)  88  pp.  (6  pis.). 

\  SB.  Med.  Ges.  Bonn,  1906,  Zweite  Halfte,  pp.  26-83. 

f  Verb.  Zool.  Bot.  Ges.  Wien,  Iv.  (1905)  pp.  401-23  (1  pi.). 

i  .\nn.  Sci.  Nat.,  xx.  (1904)  pp.  296-863  (3  pis.). 

1  Bull.  Intemat.  Acad.  Sci.  Cracovie,  1906,  pp.  634-48  (1  pi.). 
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fur  and  the  like.  The  food  consists  mostly  of  keratin,  with  veiy 
proteid,  carbohydrate,  or  fat ;  yet  the  larv»  thrive  well.  He  diB( 
the  reactions  in  different  parts  of  the  alimentary  tract,  the  fen 
which  digest  the  keratin,  the  nric  acid  in  the  nind-gut,  and  ^ 
Among  tne  results  of  feeding  the  larvae  with  various  materiak 
demonstration  of  the  interesting  fact  that  some  substances  like  i 
may  pass  into  the  egp  and  affect  the  offspring. 

Parthenogenesis  in  a  Beetle.*— A.  A.  Ssilantjew  has  been  al 
convince   himself    that  OHorhynehus  turca  may  be  parthenoge 
A  female,  certainly  not  fertilis^,  laid  hundreds  of  eggs,  and  the 
were  reared  till  they  were  J-J  of  their  normal  size.    Over  a  the 
specimens  were  collected,  but  there  was  no  male. 

Unfertilised  Ova  of  Tenebrio  Molitor.f— Th.  Saling  notes  t1 
natural  conditions  the  unfertilised  eggs  of  Tenebrio  molitar  do  not  de 
but  undergo  a  peculiar  degeneration  which  is  described.  He  thini 
artificial  conditions  will  be  discovered  in  which  the  unfertilised  e\ 
develop  as  in  Bomhyx  mori. 

Blind  Bombardier-Beetle.| — E.  Beitter  describes  ^ocAymUtK 
dorffiy  g.  et  sp.  n.,  a  blind  Garabid  from  German  East  Africa, 
adapted  in  an  interesting  way  to  life  in  caves.    It  has  lost  its  ey< 
wings  are  atrophied,  the  pigmentation  is  reduced  to  an  almost 
chrome  brown-yellow,  and  there  is  notable  elongation  of  the  anteri< 
of  the  body,  of  the  antennae,  and  legs. 

Revision  of  American  PsBderinLI — ^Thos.  L.  Casey  has  tackl 
arduous  task  of  revising  the  great  multitude  of  species  included  i 
tribe  of  Staphylinid  beetles.  He  discusses  89  genera,  of  which  6^ 
within  the  limits  of  the  United  States. 

Treatise   on   Culicid8B.|| — B.  Blanchard  gives  an  account 
structure,  life-history,  and  habits  of  Culicidse,  dealing  with  ov 
species  of  Culex^  Psorophora^  AnopheUe,  etc.    Special  attention  h 
paid  to  the  medical  importance  of  mosquitos. 

Studies  on  OulioidsB.IT  —  E.  P.  Felt,  in  his  report  as 
Entomologist,  includes  a  key  for  the  identification  of  mosquito 
descriptions  of  new  or  insufficiently  characterised  species,  and  so 
cussion  of  the  structure  and  phylogeny  of  the  family. 

Structure  of  the  Tsetse-Fly.**— E.  A.  Minchin  gives  a  fine  t 
of  the  structure  of  Ohssina  pcUpalis,  and  especially  of  die  d 
tract,  obviously  of  importance  to  those  who  are  studying  the  e\ 
of  the  trypanosomes  of  sleeping  sickness,  and  other  tsetse-fly  i 
within  the  body  of  their  invertebrate  host.    Figures  are  given 

*  ZooL  Anzeig.,  zadx.  (1905)  pp.  583-6  (2  figs.), 
t  Tom.  cit.,  pp.  587-90  (2  figs.). 
X  Wiener  Entom.  Zeit.,  1904,  pp.  178-9. 
§  Trans.  Acad.  Sol.  St.  Louis,  xv.  (1905)  pp.  1-248. 
§  Lea  Moustiques,  histoire  natorelleetmMioale.   Paris,  1905,  678  pp., 
f  New  York  State  Education  Department,  20th  Report  of  the  Stai 
mologist,  1905,  BuU.97  (Entomology,  24)  pp.  442-97  (19  pis.  and  21  figs.). 
♦•  Proc.  Roy.  Soc.,  series  B,  Ixxvi.  (1905)  pp.  581-47  (6  figs.). 
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KmoB  sjBbmi,  digwtiye  tract,  genitalia,  and  other  stmctoreB,  and  a 
tsU  dacdgtion  of  all  bat  the  maacalar  and  tracheal  systems. 

Oeoital  Appendages  of  the  Tsetse-Fly.*— W.  Wesch^  describes 
tfe  idatiYely  large  and  very  complex  male  genital  appendages  of 
9kssaa  paipalis  Des.,  the  host  of  the  germ  of  sleeping  sickness.  He 
coopares  them  caref ally  with  those  in  other  Diptera,  e.g.  Seataphaga 


IKptenma  LarvB  firom  Deep  Water  in  Lakes.f  — J.  Schneider 
dJKQSBeB  the  fauna  of  deep  water  in  Lake  Bieler,  with  especial  reference 
to  the  Diptatms  larvas.  He  deals  with  the  larvsB  of  Tampus,  C/dronomus, 
Smtio,  and  Corethray  and  refers  also  to  other  constitnents  of  the  fanna, 
ach  as  Gandona  studeriy  PisuUum^  LimnodrUuSy  and  the  like. 

Tnehoptera  Pap».|— A.  Thienemann  ^ves  an  acconnt  of  the 
Borphologioal  features  and  their  significance  in  papal  life,  the  changes 
taking  phoe  daring  the  same,  and  the  transformation  to  the  imaginal 
itete.  Only  one  or  two  points  can  be  qnoted.  Histolysis  and  histo- 
goMos  are  natorally  effected,  while  at  the  same  time  there  is  no  sach 
tUng  ts  ooter  rest  Ck>nBtant  swinging  of  the  abdominal  segments  takea 
plMe,  this  being  necessary  for  breatMng  parposes.  The  resalt  is  the 
noml  of  the  water  with  its  dissolved  oxygen  in  the  papal  case, 
^tnoos  Btmctaral  adaptations  in  the  abdomen  are  described,  sach  as 
tke"  lateral  line  ^  and  the  cleansing  apparatns  which  averts  the  danger 
gf  impure  particles  entering  daring  these  movements.  Some  have  a 
pops  case  which  is  closed  on  all  sides,  and  gas  exchanges  are  effected  by 
QBDoas  throagh  the  walls.  In  these  cases  the  vitality  is  lowered ;  the 
^anpentare  of  the  water  (moantaiu  streams)  keeps  down  the  exchanges 
of  naterial,  indnding  oxygen. 

Seale-inaeet  of  Bose.S— T.  D.  A.  Cockerell  describes  from  twigs  of 
tk  wild  rose  {Rosa)  at  Gonlter,  Colorado,  a  new  Ckxxid,  Ptdvinana 
^ndten  sp.  n.  In  the  size  of  its  antennas  on  the  one  hand,  and  size  of 
nie  and  ovisac  on  the  other,  it  resembles  P.  avrantu  and  P.  amygdali. 
Vtnn  this  last,  however,  it  differs  in  the  character  of  the  skin,  the 
«ooQd  antennary  joint,  anterior  f emnr,  and  anterior  tarsns. 

Two  Hew  Cynipid  aall8.||— E.  Oraeffe  foand  near  Trieste  a  gall 
viiich  J.  J.  Kieffer  has  diagnosed  as  new,  namely,  Cymps  tsrgBttmuis 
<A  QiMroif  robtir.  Graeffe  describes  another  new  form  from  Greece, 
▼it.  G.  moniB  on  Qutrcus  eerris. 

Monograph  (m  Aphis  ribi8.f — J.  H.  L.  Flogel  gives  a  fall  accoant 
of  this  corrant  aphis,  taking  accoant  of  twenty-one  different  stages 
^  the  winter-^  onwards,  and  discnssing  not  only  its  strnctare  and 
GMustory,  bat  its  habits  and  economic  importance  as  well.     His 

*  loun.  Quekett  Mlor.  Club,  1906,  pp.  288-8  (1  pL  and  1  fig.). 

t  MT.Nftt  Q68.  Bern,  Nos.  1666-00  ^906)  pp.  166-96  (1  pL). 

:  ZooL  Jahrb.  Abt.  Syst,  zzU.  (1906)  pp.  489-674  (6  pis.). 

\  ZooL  Anseig.,  zzlz.  (1906)  pp.  614-16. 

I  Varh.  ZooL  Bot.  Oes.  Wien,  Iv.  (1906)  pp.  870-8  (2  figs.). 

t  ZtttMhi.  wifls.  Insect.,  i  (n.8.)  1906,  pp.  49-68,  97-106, 14&.66,  909-16,  288-7 
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monograph  is  a  ''gekronte  Preisschrift  *'  of  the  Oerman  Entomolo^ 
Society. 

Supposed  Nninerical  Preponderance  of  Males  in  Odonata 
B.  J.  Tillyard  maintains  that  the  prevailing  view  that  there  are 
more  males  than  females  among  Odonata  is  fallacious.  The  male( 
more  conspicuous,  more  brilliant,  mure  frequently  on  the  wing,  i 
diurnal,  and  therefore  more  likely  to  be  collected.  The  females  c 
live  apart  from  the  males,  and  live  a  more  retired  life.  By  rea 
nymphs  of  Lestes  Uda^  a  common  Agrionid  around  Sydney,  the  an 
found  that  the  ratio  of  the  sexes  was  one  of  equality. 

Dimorphism  in  Female  of  Ischnnra  heterosticta.t — B.  J.  Till 
describes  the  two  forms  of  the  female  in  this  dragon-fly.  The  g 
Ischnura  consists  of  very  fragile  and  defenceless  forms,  with  hn 
powers  of  flight,  and  it  seems  probable  that  the  second  form  of  fei 
which  is  very  like  the  male,  may  in  some  manner  help  to  pre 
extermination  by  deceiving  enemies.    The  case  is  a  very  interesting 

Phosphorescent  Collembola.| — F.  Ludwig  calls  attention  to 
frequent  occurrence  of  Sminthurus  bidnctus  and  Entomobrya  on  I 
borus  foUidtM  and  other  plants.  He  suggests  that  the  luminosil 
some  flowers  and  leaves  may  be  due  to  Gollembola,  in  some  of  w 
e.g.,  Aphantra  fimetaria^  A,  armata^  and  Neanvra  museorum^  ] 
phorescence  has  been  proved. 

7*  Myriopoda. 

Variation  in  Scutigera.§—K.  W.  VerhoefF  gives  numerous  d< 
r^arding  the  variability  of  Theretionema  species.  He  found  this 
marked  in  forms  from  China  and  Japan,  where  it  occurs  eve 
oppositely  placed  parts  in  an  individual.  It  is  greater  in  the  segE 
of  the  antenuffi  tnan  in  those  of  the  tarsuis.  A  number  of  cae 
discontinuous  variation  in  the  tarsal  elements  of  various  Sou 
genera  are  described. 

8.  Araohnida. 

New  Excretory  Organ  in  Hydrachnids.||— Karel  Thon  descril 
Limnochares  and  Eidais  a  coxal  excretory  organ  in  the  region  o 
second  coxa.  A  number  of  wedge-like  bipolar  cells  (schedocytes) 
a  spherical  group  round  a  small  lumen  with  a  simple  efferent 
The  formation  of  the  intracellular  excretory  granules  is  descrilx 
detail.  In  Eulais  the  organs  are  most  active  in  the  nymph  period 
d^enerate  in  the  adult  when  the  proctodseal  excretory  organs  beg 
function.  In  Limnochares  the  coxal  organs  continue  to  fun 
actively  in  adult  life. 

Arachnological  Notes.Y — F.  Silvestri  describes  the  young  f 
and  the  male  of  that  interesting  primitive  type,  Kanmia  mirabilii 

♦  Proc  Linn.  Soc.  N.S.  Wales,  xxx.  (1905)  pp.  344-9. 

t  Tom.  cit.,  pp.  802-6. 

X  Prometheus,  vii.  (1904)  pp.  108-7.  See  also  Gentralbl.  Bakt.  Parasit 
(1905)_pp.  669-60.  §  Zool.  Anzeig.,  xxix.  (1906)  pp.  363-71. 

,    0  Zeitschr.  wiss.  Zool,  Ixxix.  (1906)  pp.  466-96  (1  pi ). 

i  Bedia,  ii.  (1906)  pp.  239-61  (4  pis). 
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U  ffitfa  (he  three  Italian  species  of  Kanmia,  He  also  describes 
iatfmpliB  Mensis  g.  et  sp.  n.,  referred  to  a  position  among  those 
OpioQids  palpatores  whidi  have  some  characters  of  the  Enpnoi  and 
iitf  cbiBcters  of  the  Dyspnoi.  Another  new  form  is  OpUioacarut 
''^'^  from  South  Amenca,  a  mite   belonging   to  the  snb-order 


lew  Spider.* — Frank  P.  Smith  describes  Anglia  hancockii  g.  et 
1^1.  bxn  Tarmonth.  It  has  affinities  with  the  Linyphiinse  and  the 
Conine,  bat  the  stmctore  of  the  palpns  and  palpar  organs  leads  the 
atbor  to  ref^  it  to  the  latter  snb-famUy,  of  which  it  appears  to  be  an 

ftraetore  of  Hydraohnid  Byes-f — P.  Lang  has  investigated  these  in 
^^jpUim^  detpicienSj  Ctirvicqfs  cameus^  and  other  species  of  different 
PBk.  HjdnMJmid  eyes  are  single  layered,  not  inverted  ocelli,  without 
^fi«(M&  body  or  preretinal  membrane.  The  retina  cells  are  in  the  main 
<R>Dged  in  gronps  of  two.  Each  cell  differentiates  a  rhabdome  element, 
A  tbt  ^  rhabdomes  are  bipartite.  Both  the  anterior  ocelli  are  movable, 
«KgA  in  those  cases  where  movement  is  prevented  by  the  enveloping 
wasm  capsule.  In  double  eyes  the  posterior  smaller  visual  body 
%^  pasively  with  the  others.  The  movement  is  effected  by  a  muscle 
^^kM  to  a  horn-shaped  lens  continuation  which  is  closelv  fastened  to 
«e  oiticak  dorsally.  No  accommodation  is  brought  about  by  the 
'^^'''c&iait,  bat  ovlj  a  change  of  direction  of  the  visual  axis,  so  that 
^objects  are  projected  upon  the  retina.  Some  comparisons  are  made 
•ifttticyes  of  other  Arthropods. 

*•  Cmstaoea. 
Idfe-History  of  the  Lobster.} — H.  Ghas.  Williamson  describes  the 
^^  stages  of  ffomarus  vulgaris^  with  finelv  illustrated  details  as  to 
«  tpp^idages  and  branchias.  Some  of  the  conmion  variations  of 
l^iaegalops  are  noted.  The  processes  of  moulting  are  discussed  at 
^^  and  there  are  many  interesting  notes  on  behaviour,  spawning, 
^■'ciung,  as  well  as  statistics  r^uding  rate  of  growth. 

The  OenuB  Peneu8.§ — ^A.  Alcock  gives  a  revision  of  this  genus. 
^  the  eeclions — genera  or  sub-genera— into  which  the  old  Fabridan 
S^m  has  gradually  become  split  are  tabulated  and  briefly  defined,  and 
« ittonpt  is  made  to  sift  all  tne  species  that  have  been  described  under 
toeoame  Peneus  and  to  distribute  them  to  their  proper  sections.  The 
Pper  contains  further  the  diagnoses  of  nine  new  forms. 

tase-Organ  in  a  Schizopod.|| — B.  Dohm  describes  on  the  eye- 
^  of  Ae  Sdiizopod  Eucopia  a  short  funnel-shaped  prolongation, 
^^^  on  the  side  turned  towards  the  median  plane  of  the  aninml.  It 
^Pjojecting  over  \hQ  eye.  At  the  base  there  is  a  cell  complex,  bulb- 
^^  and  inmiediately  below  this  an  oval  heap  of  cells  about  the  same 

•  Joam.  Quekett  Micr.  Club,  1906,  pp.  247-60  (1  pL). 

\  ZooL  Jthrb.  Abt  Anat.,  1906,  pp.  453-94  (2  pis.). 

I  ''ishery  Board  for  Scotland,  23rd  Ann.  Rep.,  part  iii.  (1905)  pp.  66-107  (4  pis.). 

i  Ana.  Hag.  Nat.  Hist.,  xcv.  (1905)  pp.  608-32. 

\  Z«L  Anaeig.,  xxix.  (1906)  pp.  847-52. 
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siae  from  which  a  cord  passes  towards  the  gangh'on  complex,  fillii 
the  inner  part  of  the  greater  pnortion  of  the  eye-stalk.  Full  deta 
the  histology  of  this  organ,  which  is  probably  a  skin  sense-orgai] 
given. 

Species  of  Acetes.* — Kamakichi  Kishinonye  describes  a  Ja^ 
shrimp  which  seems  to  be  a  new  species  of  the  genus  Acetes,  and 
noteworthy  peculiarity  in  the  structure  of  the  flagella  of  the  s 
antennae.  The  fl£^ellum  is  about  twice  the  total  length  of  the  ai 
and  consists  of  a  proximal  and  a  distal  portion.  The  latter  is  the  1( 
and  the  two  parts  are  connected  by  a  series  of  short  and  somewha 
matic  joints,  about  ten  in  number  and  bent  somewhat  like  the  let 
The  distal  portion  proceeds  horizontally  backwards,  making  ne 
ri^ht  angle  with  the  proximal  portion.  The  proximal  portion  is 
stiff,  and  its  joints  bear  very  short  hairs  on  the  inner  margin, 
outer  margin  is  free  of  hairs,  except  on  eight  distal  joints,  ei 
which  shows  a  pair  of  very  long  ciliated  hairs.  Each  joint  of  the 
portion  has  a  pair  of  long  ciliated  hairs  on  the  outer  margin,  wl 
inner  margin  is  provided  with  short  hairs  in  some  joints.  Some 
in  the  proximal  as  well  as  the  distal  ^rtion  of  the  flagellum  In 
distal  margin  serrated.  These  serrated  joints  are  distributed  at  ir 
intervals. 

Gaprellid  in  Lake  Oeneva-f — L.  Blanc  found  in  a  planktt 
from  a  depth  of  40  metres  in  Lake  Geneva  the  female  of  a  Gs 
that  is  to  say  a  distinctively  marine  form.  It  occurred  aloi 
BythotrepheSj  Bosmina,  and  Dinohryon.  It  belongs  to  the  genu 
lirius^  and  is  nearest  P,  minutus  P.  Mayer.  Can  it  have  been  f orti 
introduced  from  the  sea  by  a  migratory  bird,  or  is  it  a  true  in 
the  lake  ? 

Subterranean  l8opod8.t— A.  Dollfus  and  A.  Vir^  dve  an 
of  some  Isopods  of  subterranean  regions  in  Europe.  They  appe 
to  a  considerable  extent  remnants  of  Tertiary  fauna.  Of  the  i 
midsB  there  are  four  species  belonging  to  three  genera;  th( 
Girolanidse  is  also  represented.  The  authors  have  given  specie 
tion  to  the  sensory  apparatus  and  brain.  They  find  that  the  lo( 
sense  of  sight  is  compensated  by  hypertrophy  of  the  tactile,  f 
and  olfactory  organs.  Motor  cells  and  fibres  are  so  moltipliei 
brain  that  the  whole  surface  and  volume  are  enormously  augme 

Oalvanotazis  of  Entomo8traca.$ — J.  Paulsen  has  experimei 
GyclopidsB,  and  found  that  only  by  employing  a  high  tension 
could  a  galvanotaxis  be  demonstrated.    They  were  found  to 
tively  galvanotactic. 

Revision  of  certain  British  Gopepoda.|| — T.  Scott  has 
through  the  study  of  much  fresh  material  to  make  the  following 

*  Annot.  Zool.  Japon,  v.  (1905)  pp.  163-7  (2  figs.), 
t  G.B.  VL  Congr.  Intemat.  Zool.  Berne,  1905,  pp.  425-9  (4  figs.). 
ZooL  Zentralbl.,  xii.  (1905)  p.  748. 

X  Ann.  Sol.  Nat.,  zz.  (1904)  pp.  865-413  (2  pk.). 

§  Zool.  Anzeig.,  zxix.  (1903)  pp.  288-44. 

II  Ann.  Mag.  Nat.  Hist.,  xcv.  (1905)  pp.  567-71. 
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rf  nomendafenre.  Fall  diagnoses  of  the  types  referred  to  are  given. 
Mmiu  mmka  T.  Soott  becomes  Beatrie4la  mmka  g.  n.  Ddavdlia 
mArmki  var.  T.  Scott,  1899,  becomes  D,  mrmani  T.  Scott,  n.  n. 
JtmtitUa  kytmoi  T.  Scott,  189.^,  becomes  Thompsonula  hyctna  J.  C» 

Stunial  Dimorpliism  in  Daphnids.'^ — W.  Ostwald  has  shown  in 
^tafl  that  stmctoral  changes  as  well  as  functional  changes  in  Daphnids 
tfe  oofrdat^d  with  changes  of  temperature.  Increa^  temperature 
^tttahrajB  increases  the  fertility,  the  rate  of  reaching  reproductive 
oiterkf ,  and  so  on,  bat  it  also  affects  the  form  of  the  head,  espedallj 
tt  %  crhacal  period  at  the  banning  of  the  second  stage  in  the 
ievek^anent. 

Iphippiam  of  Daphnia  hyalina.t— Adolf  Zwack  gives  a  detailed 
^noont  of  die  fully-formed  ephippium,  its  outer  wa!Q  of  elongated 
iioagopal  prisms,  its  inner  lining  which  consists  of  a  simple  lamella  with 
apeodiars^ctnre.  He  discusses  the  development  of  the  ephippium, 
t«  sodden  filling  with  air,  and  the  final  separation. 

Annulata. 

Spermatogenesis  of  Earthworm.}— E.  Bngnion  and  N.  Popoff 
t^lie  the  spermatogenesis  of  Lumhricm  agricola.  There  are  four 
iWs:  (1)  A  phase  of  proliferation,  starting  with  the  primitive  germ- 
'tD,  kadfi  to  the  formation  of  the  follicle.  It  occurs  in  the  testes ;  it 
^v€B  rise  to  syncytial  groups  of  2,  4,  8,  16  elements,  and  then  to 
«tawe8  (rf  follicles  of  32,  64,  128,  or  more  cells,  united  by  short  stalks 
^rted  towards  the  centre.  (2)  A  phase  of  dissociation  involves  a 
^l^i^  of  the  follicle  into  groups  of  spermatogonia,  pyrif orm  cells 
^  dedicate  stalks  directed  towards  the  centre.  (8)  A  second  phase 
^protifoation  (s^mentation)  may  raise  the  number  in  a  stalked  group 
°^^,  4,  or  8,  to  16  or  32.  (4)  A  final  phase  of  multiplication  trans- 
|*|w  a  group  of  32  into  a  morula  of  64  spermatocytes  round  a  central 
^"B^iuire,  and  finally  leads  to  the  finished  morula  which  has  normaUy 
I^ipamatids. 

lidian  Species  of  Ghflrt;ogaster.§ — Nelson  Annandale  describes 
^*«to^a«fer  bingdUnM  sp.  n.,  the  first  recorded  Asiatic  species.  The 
P^^'i^onuTmi  forms  a  large  sub-circular  sucker  ;  there  is  a  smaller  sucker 
>t  the  posterior  end  ;  the  oesophagus  is  longer  than  the  pharynx  ;  there 
•  »  Bcme-organ  (otocyst  ?)  in  the  brain ;  in  the  first  few  s^ments  the 
ll^entral  nerve  cords  are  separate;  tlie  first  pair  of  nephridia  is 
^r  than  the  others ;  the  sets  occur  in  bundles  of  15-17  on  each 
^  erf  the  ventral  surface ;  the  body  is  colourless  and  almost  trans- 
^"^  aboat  10  mm.  in  length,  with  about  20  segments. 

The  animal  usually  clings  to  a  water-snail ;  the  locomotion  is  mainly 
°7  ^  SQckers ;  the  anterior  setss  help  in  seizing  the  prey  (small  cms- 

*  AnOi.  Sntw.,  xviiL  (1904)  pp.  415-61  (7  figs.). 

t  ZdtKhr.  wifls.  Zool.,  Izxix.  (1906)  pp.  648-73  (2  pis.). 

\  Arch.  ZooL  Ezp^r.,  xzziiL  (1905)  pp.  388-89  (4  pis.). 

§  loom,  and  Proc  AsUtic  Soc.  Bengal,  i.  (1905)  pp.  117-20  (1  pi.  and  1  fig.). 
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taoeans)  and  oonveying  it  to  the  mouth.    There  is  badding  from  tl 
penultimate  segment,  followed  by  fission. 

Polian  Tubes  in  Sipunculus.* — F.  Ladrejt  has  studied  the  ti 
tubes  which  lie  dorsally  and  ventrally  on  the  oesophagus  of  Sipuncul 
nttdus  opening  anteriorly  into  the  peribuccal  sinus,  and  posteriorly  wi 
blind  ends  at  the  b^inning  of  the  intestinal  coil.  They  are  mach  mc 
complex  than  has  been  supposed,  and  show  several  differentiated  region 
(1)  A  hawnatolytic  r^ion  (posterior  part  of  the  ventral  tube) ;  (2] 
lymphogenic  region  (anterior  part  of  the  gland  associated  with  t 
dorsal  tube) ;  (3)  an  excretoir  r^on  (posterior  waU  of  the  glan 
They  may  be  r^arded  as  lympho-renal  organs. 

Regeneration  of  Head  End  of  Ophryotrocha  puerilis.t— C.  Cz 
Uitzer  reports  some  striking  cases  of  regeneration  in  this  Anne! 
After  removal  of  the  first  segment,  in  one  case,  degenerative  procef 
set  in  for  six  weeks ;  there  was  a  loss  of  cirri,  setae,  and  most  of 
parapodia ;  then  d^eneration  stopped,  and  a  week  later  there  wa 
complete  regeneration  of  all  the  lost  parts.  If  the  first  segmeni 
removed,  the  second  may  take  on  the  characters  of  the  head,  to  sc 
extent  at  least.  When  the  first  two  s^ments  were  removed,  there 
no  regeneration.  The  first  segment  can  repair  its  own  minor  inju 
very  rapidly. 

Species  of  Polynoine.} — L.  Alaejos  y  Sanz  gives  a  descrip 
account  of  some  species  of  PolynoinsB  from  the  coasts  of  Santan 
Among  others  described  and  beekutifully  figured  are  the  following :  I 
Jkmotus  elava^  Halosydna  gelatinosa^  Hermadion  pMucidum^  Ha/nm 
spinifera,  and  five  other  species  of  HarmothoH, 

Begeneration  in  Annelids.f — E.  Schultz,  in  the  course  of  a 
discussion  of  the  various  modes  of  regeneration  which  occur  in  Anne 
emphasises  the  fact  that  ^'  un-differentiation  "  up  to  a  certain  limit 
general  preliminarv  process.  Before  re-differentiation  (sometimes  « 
new  line)  occurs,  there  is  diis  process  of  "  un-differentiation.**  Mor 
genetic  processes  are  reversible.  Some  interesting  experimenti 
starving  Planarians  {Planaria  laded)  show  that  many  organs  and 
may  return  to  their  embryonic  level. 

Japanese  Palolo.|| — Akira  Izuka  gives  an  account  of  some  oi 
internal  structures  of  GeratocephdU  osawai,  the  Japanese  Palolo, 
discusses  the  circulator v  system,  the  nervous  system,  and  the  neph 
which  are  essentially  the  same  as  those  of  Nereis  diversicolor  desc 
by  Goodrich. 

Philippine  Oephyrean8.f — I.  Ikeda  reports  on  some  Gephy 
•collected  by  Professor  B.  Dean  at  Southern  Negros  (Philippine  Islf 
including  Fhascolosoma  guadraium  sp.  n.,  Phymoeoma  deani  sp.  n. 
Thalassema  manjuyodense  sp.  n. 

♦  Arch.  Zool.  Exp^r.,  iii.  (1905)  Notes  et  Bevue,  ccxv.- ccxxii.  (4  figs.). 
t  Arch.  Entw.,  xix.  (1905)  pp.  140-7  (7  figs.). 

:  Mem.  R.  Soc.  Espan.  Hist.  Nat.,  iii.  (1905)  pp.  5-76  (12  pis.  and  5  figs.] 
^  Trav.  Soo.  Imp.  Nat.  St.  P^tersbourg,  zxxiv.  (1904)  pp.  1-187  (6  pis.  and  J 
i  Annot.  Zool.  Japon^  ▼.  (1906)  pp.  238-52  (1  pi.). 
H  Tom.  cit.,  pp.  169-74  (1  pi.). 
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Mfiii  of  Centrioles  of  First  Cleavage  Spindle  in  MysoBtoma.*— 
K.  Kcetanedd  has  made  an  experimental  stodj  of  this  question  in 
Rferane  to  Myzostoma  glabrum^  and  concludes  that  the  centrioles  of 
tke  fnt  deaTa^e  spindle  are  certainlj  derived  from  the  spermatozoon. 

Nematohelminthes. 

Spermatosoft  of  Asearis  megalocephala.t — L.  Scheben  finds  that 
the  eoigmatiGal  ref ractiye  body  \r  a  not  unimportant  component  of  the 
^oiukaoon,  which  has  a  role  in  fertilisation.  Peculiar  as  the  whole 
spennatosoon  is,  it  is  dedncible  from  the  typical  form. 

The  author  describes  the  genesis  of  the  spermatozoon  from  the 
ipffmstid,  the  fully  formed  spermatozoon,  and  the  apical  portion,  which 
Bi  iKen  hitherto  overlooked.  The  general  result  is  that  the  spermato- 
BOOS  is  modi  less  divergent  than  it  looks. 

The  process  of  fertilisation  is  discussed,  and  an  interesting  case  of 
potjspenny  is  reported.  Scheben  also  describes  the  nutritive-cells  and 
pealnr  glandular-cells  in  the  uterus. 

Cutaneous  Infection  with  Ankylostomum.} — Oino  Fieri  has  made 
experimoits  which^  along  with  those  of  other  workers,  lead  him  to  the 
foOoiing  condnsions.  Man  is  infected  either  by  ingestion  of  the  mature 
hna»  LnehiensUmy  or  by  its  active  penetration  through  the  skin.  This 
Implies  to  Undnaria  americana  Fieri  as  well  as  to  Ankyloatomum  duode- 
•riff  Loon.  The  dog  is  infected  (1)  when  it  ingests  mature  larvsB  of 
Mmiu8  trig&noeephalus  Leuckart,  or  of  D.  sterMcephalus  BaQliet ;  (2) 
vfen  the  mature  larvsB  of  D.  trigonocephalua  are  deposited  on  the  skin 
(LoosX  cr  are  inoaUated  hypodermically  (Calmette  and  Br6ton),  or  are 
BJQcted  into  tlie  peritoneal  cavity  (Lambinet).  Fieri*s  experiments 
iim  that  the  mature  larvae  of  D.  trigonocephalus  infect  the  dog,  whether 
^qnoted  on  the  skin  or  injected  hypodermically.  Fenetration  through 
^  skin  seems  to  produce  more  certain  and  abundant  infection  than 
Bttroduction  througn  the  mouth. 

■igntion.  of  Trichina  Bmbryoe.!— G.  Staubli  concludes  from  his 
<^KrviutionB,  which  support  those  of  Akanazy,  that  the  embryos  pass 
^  the  gut  into  the  lymphatic  system  and  thence  to  the  thoracic  duct 
^  the  lymph  current,  helped  perhaps  by  their  own  movements,  the 
vifaryos  gain  the  blood-vessels  and  are  passively  borne  to  the  muscula- 
tve,  becoming  most  abundant  in  muscles  wmch  are  very  active  and 
^  an  abun&nt  blood  supply. 

Platyhelminthes . 

Paiasitie  Turbellaria.] — ^M.  Flehn  describes,  from  the  blood  of 
evp  and  tench,  two  Rhabdocoele  Turbellaria  about  1  mm.  long.  One, 
b^icr,  has  pointed  hook-like  bristles  on  the  edge  of  the  body  in  a 

*  BnlL  Internat.  Aoftd.  Sci.  Cncovie,  1906,  pp.  411-16. 

t  Zeitschr.  wias.  ZooL,  Ixxix.  (1906)  pp.  397-431  (2  pis.  and  3  figs.). 

X  Atti  R.  Aooad.  Linoei  Roma,  xiv.  (1906)  pp.  647-64. 

§  Vierteljahnohr.  Nat.  Ges.  Zdrioh,  1.  (1906)  pp.  163-76. 

I  ZooL  Anxeig.^xxix.  (1906)  pp.  244-62. 


30  SUMMARY   OF  CURRENT  RBSBAUOHES  RELATING  TO 

regular  row,  Sangmnieola  ormata^  g.  et  sp.  n. ;  the  other,  which  is  n 
common,  is  without  hooks,  ^S^.  inermis^  sp.  n.  Thej  are  the  trpe  < 
new  family,  Shynchostomida,  whose  diagnosis  is  as  follows.  Rhal 
coelida  with  pharynx  entirely  reduced ;  at  end  of  straight  f  oregat 
4-6  large  cseca  m  a  rosette  formation.     Mouth  at  the  tip  of 

Sroboscis-like  anterior  end.  Two  sex  openings  present,  ovi 
istributed  over  the  greater  part  of  the  body,  surrounding  the  t( 
which  are  limited  to  a  medium  strip.  The  copulatory  organ  is  redi 
to  a  blunt  papilla.  The  brain  is  absent;  so  also  are  sense^rg 
There  are  two  longitudinal  nerve-trunks  with  an  anterior  oommisf 
The  excretory  pore  is  at  the  hinder  end ;  the  two  main  lateral  tn 
unite  into  a  single  short  exhalant  duct. 

Migrations  of  Planarians  in  Mountain  Streams.* — ^Walter  ^ 
continues  his  studies  on  the  distribution  of  species  of  Flanaria  in 
mountain  streams  of  Bheinland.  He  distinguishes  (a)  migratioi 
individuals,  both  occasional  and  periodic,  and  {b)  gradual  alteratioi 
progress  since  the  last  glacial  epoch  in  tiie  distribution  of  parti 
roecies.  The  factors  prompting  migration  are  discussed  in  detail 
the  search  that  a  species  makes  for  its  particular  optimum  temperat 

Effect  of  Starving  on   Planarians.t— F.  Stoppenbrink  has 
some  interesting  experiments  on   fresh-water  Triclads,  e.g.  Pla 
gonocephdla^  P.  dlpina^  Dmdrocalutn  laclmmy  and  Polycdis  nigra. 

The  effect  of  reduced  nutrition  is  seen  externally  in  reducti< 
size  and  change  of  form.  OraduaUj  all  the  cells  become  smalle 
dispensable  organs  degenerate  and  disappear.  There  is  no  great  d 
tion  in  the  nervous,  alimentary,  and  excretory  systems,  or  in  the  ] 
chyma,  musculature,  and  epithelium,  but  the  gonads  undergo 
degeneration,  first  the  yolk-glands,  then  the  copulatory  app6 
finally  the  ovaries  and  testes.  There  is  no  phagocytosis.  The  i 
tion  of  the  genital  system  is  in  the  inverse  oraer  of  its  developmer 

Sexual  Organs  of  New  Polyclad  Genus.}— E.  M.  Herzig  dei 
the  genital  organs  in  Laidlawia  trigonopora  g.  et  sp.  n.,  whose  coni 
tion  presents  certain  peculiarities.  There  are  five  pairs  of  ovarii 
an  accessory  female  genital  pore,  which  opens  near  tne  posterior  e 
the  dorsal  side,  leading  into  a  bursa  in  which  sperms  were  found. 

Terrestrial  Planarian8.§ — Bruno  Busson  gives  an  account 
structure  of  Pelmatoplana  willeyi  sp.  n.,  from  Loyalty  Island 
«ome  South  American  species  of  Oeaplana. 

Parasites  of  Fishes.ll — Jas.  Johnstone  reports  on  various  i 
parasites  and  diseased  conditions  in  fishes.  He  discusses  Du 
(?)  valdeinflatum  Stossich,  from  the  muscles  of  PUuronectss  lit 

•  Verb.  Nat.  Ver.  Bheinland,  bd.  (1905)  pp.  lOS-78. 

t  Zeitechr.  wiss.  Zool.,  Izxix.  (1905)  pp.  496-547  (1  pi.  and  1  fig.). 

X  Zool.  Anzeig.,  zzix.  (1905)  pp.  829-82. 

$  SB.  Akad.  Wiss.  V\rien,  cxii.  (1908,  received  1905)  pp.  875-429  (1  pi.  an 

I  Trans.  Liverpool  Biol.  Soc.,  xix.  (1905)  pp.  278-iBOO  (4  pis.  and  5  figs. 
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9mkn$tmim  ffracQssems  Bndolphi  from  the  brain  membranes  of 
WidSfWith  its  final  host  in  LapMus;  Oastarostomum  sp.  from  the 
BBcb  of  the  plaice,  and  another  from  the  cockle  which  also  contains 
ikmria  fisgieaiida.  Among  the  Gestodes  noted  are  the  following: 
HMrmm  {ss  Bothriocephalus)  punciatum  Budolphi  in  brill,  etc.; 
T^mk^nekus  tetrahotkrius  van  Beneden  from  the  pike  and  doefish,  and 
tnaum  van  Beneden  from  the  gnmard.  The  author  also  notes 
MiMrhfnehus  aeus  from  the  haddock,  and  LymphoeysUa  johnstonsi 
foodooc^  (a  sporozoan)  from  flounders.  Pearl-like  concretions  in 
fmsid,  etc,  are  probably  dne  to  Titrarhynehus  cysts. 

Bev  Bilharina  in  Han.* — Looes  points  oat  that  Schistosoma  eaUoi 
teibed  bj  John  Gatto  (1905),  is  the  same  as  SeMstosomumjapomeum 
teibed  by  Eatsorada  (1904).  It  is  remarkable  that  the  same  new 
pnote  ahcrald  have  been  found  about  the  same  time  at  Singapore  and 
a  Japra.    Loess  gives  some  account  of  the  new  form. 

Seolex  of  Idiogenea.t— N.  Gholodkovsky  has  found  a  species  of 
Uitfrnn  (/.  grandiporus  from  Otis  tstrax)  with  a  well-developed  soolex 
vitt  104  hooks,  a  discovery  which  makes  it  possible  to  refer  this  genus 
toJtBjdaoe  in  Uie  system,  namely,  close  beside  DiUpis. 

OHtode  8iadie8.t — '^-  Pintner  gives  an  account  of  the  ''frontal 
sUs"  which  develop  on  the  wall  of  the  bladder-worm  stage  of 
^^l^ckshotkritis  adenoplusius  sp.  n.,  and  extend  over  the  soolex- 
pnoordiom.  Their  primary  openings  are  on  the  most  anterior  margin 
^  the  soolex ;  they  attain  their  maximum  activity  when  the  seolex  is 
MI7  fonned  within  the  bladder ;  they  afterward  begin  to  atrophy. 
^  the  whole  surface  of  the  larval  bodv  there  are  very  numerous 
^■Kettohr  glands— which  the  author  calls  "  Finnendriisen.'*  The 
^tegument  ci  the  animal  is  fully  discussed,  and  there  are  notes  on  the 
^nntoie  of  AmphiUna  and  the  cuticle  of  Tania  saginata, 

Mimmalian  Cestodea.f — J.  Bourquin  gives  a  detailed  account  of  the 
>a*t(Hny  and  histoli^  of  BerUa  studori^  B.  elongata,  and  B.  plasUca, 
pviotei  from  Troglodytes  niger  and  Galsopitheeus  volans.  The  paper 
ododa  a  discuasion  of  the  differences  of  the  first-named  from 
B,  mueronaia  and  B.  conferta^  to  which  it  bears  several  resemblances. 

CeitodaB  fhnn  a  Porpoise.] — ^E.  Linton  describes  bladder-worms 
^  the  mesentery  of  Lagsnorhynchus  acutusy  probably  the  same  as 
^^^ttoMo  found  long  ago,  and  Budolphi  described  in  his  synopsis  as 
^||fK0reM  ddphini,  ijiother  form  which  Budolphi  described  in  his 
^"^f  of  Entozoa  as  Cyst,  ddphini  should  be  referred  to  the  genus 
^M»6o(Mum.  The  final  stage  of  the  form  here  discussed,  for  which 
^  title  Tmnia  ehamissonu  is  proposed,  is  probably  in  another  mammal, 
H-y  Orcmus  orea. 

•  CentralbL  Bakt.  Panrit.,  zzzix.  (1906)  pp.  280-6. 
t  Zool.  Anieig.,  zziz.  (1906)  pp.  680-8  (6  fl^). 
X  SB.  Akftd.  wifls.  Wien,  ozU.  ^906)  pp.  641-97  (4  pis.). 
{  Bevoe  Snine  ZooL,  ziii.  (1906)  pp.  416-606  (8  pU.). 
I  Proo.  U.8.  Nat  Mas.,  xz^ii.  (1906)  pp.  819-22  (1  pL). 
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Helminthological  Studies.* — ^M.  Eowalewski  oontinuee  his  heb 
thological  researches,  and  describes  HymmwUpis  aretuxta  from 
intestine  of  FiUigula  manias  and  E.  parvula  from  the  common  duct 

Botatoria. 

Male  of  Sospliora  digitata.t — P.  de  Beanchamp  describes 
structure  of  this  male,  which  is  remarkable  in  being  less  degew 
than  usual.  Its  form  is  like  that  of  the  female,  its  size  is  not  d 
less.  Its  corona,  brain,  foot,  muscles,  excretory  canals,  etc.,  are 
like  those  of  the  female.  The  gut  is  a  cul-de-sac  widiout  mastax, 
only  two  regions,  quite  empty,  probably  non-functional.  In 
posterior  half  of  the  body  lay  the  lar^e  globular  testis,  contai 
numerous  spermatozoa  of  large  size.  This  male  was  previously  i 
but  not  described,  by  C.  F.  Bousselet. 

Incertad  Sedis. 

New  Braohiopod.} — Stuart  WeUer  describee  a  Paraphorhynch 
new  genus  of  Brachiopods  from  the  Einderhook  fauna  of  the  Missis 
Valley.  The  genus  is  established  to  include  some  rather  large,  coa 
plicate,  Bhyndionelloid  shells,  usually  wiUi  simple  plications,  and 
the  entire  surface  covered  with  very  fine  radiating  strisB. 

Oscillating  Circulation  in  Plioronis.§ — P.  Enriques  describes 
he  calls  the  oscillating  circulation  in  Phoronis  psammopkUa^  the  1 
showing  what  may  be  called  a  rapid  ebb  and  flow  first  in  one  dire 
and  then  in  the  odier  within  the  vessels  —  an  apparently  ui 
phenomenon. 

Toung  Discinisoa.il — ^N.  Tatsu  brings  forward  additional  evi< 
to  show  that  the  structure  in  the  larval  Brachiopod  Disciniaca  \ 
Blochmann  maintains  to  be  the  nephridium  is  i^ly  the  otocy 
statocyst.  There  is  a  distinct  pair  of  nephridia,  probably  appe 
about  the  st^e  with  five  pairs  of  cirri.  Anteriorly  they  open  net 
lateral  gangUa,  and  run  dong  the  ventral  body-wall.  Posteriorly 
dilate  into  funnels,  which  are  suspended  by  the  ileo-parietal  \ 
The  otocysts  are  smaU  and  inconspicuous  as  compared  with  the 
Lingula  of  the  same  stage,  and  it  is  probable  that  their  Drea 
diminution  in  size  is  correlated  with  an  earlier  attachment  of  the  h 

Echinoderma. 

Axial  Organ  and  Ventral  Blood  Spaces  in  Asterids.T — ^ 
Pietschmann  has  studied  the  difficult  problem  of  these  stroctu] 
stunfishes,  and  has  come  to  the  following  conclusions : 

1.  The  axial  organ,  a  local  proliferation  of  the  interbrachial  se 
consists  of  three  parts  histol(^(»lly  and  functionally  different :  (a 

•  Bull.  Intemat  Acad.  Soi.  Cracovie,  1905,  pp.  532-4  (1  pi.), 
t  Arch.  Zool.  Exp^r.,  iii.  (1905)  pp.  coxxv.-ccxxxiii.  (3  figs.). 
X  Trans.  Acad.  Sci.  St.  Louis,  xv.  (1905)  pp.  269-64  (1  pi.  and  7  figs.). 
§  Atti  R.  Acoad.  Lincei  Roma,  xiv.  (1905)  pp.  451-4. 
I  Zool.  Anzeig.,  zxix.  (1905)pp.  561-3  (2  fiffs.). 
Y  Arbeit.  Zool.  Inst.  Univ.  Wien,  xvi.  (1905)  pp.  63-86  (2  pis.  and  5  figs.) 
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portion  is  the  seat  of  lymi>hoc7te  formatioii,  and  the  oon- 
with  the  oial  blood-ring  is  similar;  (h)  the  upper  lateral 
^a£x  nrofaablj  forms  no  lymph-cells,  but,  as  it  contains  mnscolar 
tenti,  has  probably  some  contractile  capacity ;  (c)  the  lower  distal 
jutMm  m  an  excretory  vesicle. 

1  The  ™A<ii«^w  lymph-forming  portion  is  united  to  the  oral  vascolar 
ijam  in  the  minnlftr  septom  by  tne  connecting  portion  already  men- 
md ;  die  axud  amos  opens  into  the  internal  oral  perihsdmal  canal. 

1  There  are  mnsde-nbres  in  the  annular  and  in  the  radial  septum. 

4.  The  Uood-spaces  in  die  rays  occur  especially  in  the  transverse 
^ttk  and  lateral  ^  Kdlbchen,*^  from  which  blood  channels 


pass  to  the 
^^MeAj  forming  an  annular  sinus  at  their  ends. 

hrtkenogeneaia  in  Sea-Urchin  Ova.* — C.  Yiguier  re-states  his 
fladnkm  that  in  the  course  of  one  season  the  ^ggs  of  the  sea-urchin 
{H  throo|h  a  soooeasion  of  stages :  (1)  even  when  apparently  ripe  they 
■if  liter  fotiliBation  produce  ova  whose  development  is  soon  arrested ; 
it)  vliai  fertilified  Aey  form  perfect  larvas,  when  not  fertilised  they  do 
Htdevetop ;  (3)  when  fertilised  they  form  perfect  larvae,  but  they  may 
shonodnce  perthenogenetically  less  advanced  larvae;  (4)  they  may 
Mop  much  in  the  same  way  whether  fertilised  or  not ;  (5)  the  f er- 
dnd  ova  are  anested  or  lag  behind  the  parthenogenetic  ova. 

Hylffidiaation  of  Sea-Urchin  and  Comatula.f— E.  Godlewski  jun. 
ttBB  that  he  has  succeeded  in  rearing  plntei  from  Echinua-OY^  fertilised 
^  iMMm-spermatozoa  when  the  sea-water  is  altered  in  its  alkalinity 
l^tdding  some  solution  of  sodium  hydrate.  In  spite  of  the  nuclear 
vm  there  is  in  the  luva  no  hint  of  paternal  characteristics.  Fer- 
titttion  and  mingling  of  hereditary  characters  are  two  quite  distinct 
pncenesw  It  se^ns  to  the  author  unjustifiable  to  regard  the  chromatin- 
^■tuxK  as  the  )le  vehicle  of  the  hereditary  quaiities.  The  experi- 
■eotiahow  that  I   e  ovum-cytofdasm  must  count  for  much. 

Iifldes  of  P.iioellarie.} — E.  Kiemik  has  found  in  ParaeerUratus 
^  Pargchmus  (as  Hamann  did  in  Echinus  actUua)  six  neuroderm 
«S>Ds»two  for  each  blade.  In  the  adductor  muscles  there  are  true 
^nped  muscles  along  with  smooth  muscles.  The  extensors  and  flexors 
oiKMist  entirelj  of  smooth  muscle  fibres. 

Aataretie  Holothurians.§ — B^y  Perrier  reports  on  the  collection 
H^  die  Mnsenni  of  Natural  History  in  Paris,  and  discusses  the  question 
^  bipoiarity.  His  view  is  that  we  cannot  speak  of  a  bipolar  fauna, 
flvng^  there  are  bipolar  species,  whose  distribution  must  be  separately 
'i^tQpreted  in  each  case.  In  most  cases  the  bipolar  species  are  the  relics 
^  nij  mielj  distributed  species,  whose  inter-tropical  representatives 
^  bera  eliminated  by  the  keen  struggle  in  tropical  regions  or  by 
^^hthrdf  recent  climatic  changes. 

*  Aidi.  ZooL  Bxp6r.,  iii  (1906)  Notes  et  Rerue,  pp.  oorii.-coxii. 

t  BoU.  IntoEnat,  Aoad.  Soi.  Oraoovie,  1906,  pp.  601-e. 

X  Tool  at.,  pp.  690-8S  (1  pL). 

I  AiUL  Sd.  N»t.  ZooL,  aer.  9,  i.  (1906)  pp.  88-146  (6  pis.  and  figs.). 
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OcBlentera. 

Bheotropism  of  Hydroids.* — P.  Hallez  has  shown  tliat 
viUea  ramosa  Van  Beneden,  grown  in  troubled  waters,  develope  a  ] 
number  of  stolons  and  takes  on  an  appearance  very  different  from 
normal,  so  different  that  it  has  been  described  as  a  separate  8p( 
B.  fruticosa  AUman.  He  has  also  experimented  with  Eudendrium 
ffcUscium,  and  the  result  of  reaction  to  the  movements  of  the  water 
rheotropic  reaction)  is  especially  an  excessive  development  of  st 
which  serve  to  consolidate  tiie  colony.  But  though  this  proliferatii 
the  stolon  system  changes  the  appearance  of  the  colony,  it  is  not 
than  a  secondary  effect. 

New  Pelagic  GoBlenterate.t— C.  Dawydoff  describes  Hydn 
adlenskii  g.  et  sp.  n.,  three  species  of  which  he  found  at  the  Moluccas 
its  umbrella,  velum,  manubrium,  and  some  other  features  it  resei 
a  craspedote  medusoid,  but  in  its  aboral  sensitive  organ,  its  tenti 
apparatus,  and  in  some  details  of  its  gastrovascular  system  (e.g.ai] 
unpaired  canal  towards  the  aboral  pole,  two  special  lateral  or  tent 
canals^  it  suggests  the  Ctenophora.  The  autlior^s  general  view  ( 
aflSnities  of  his  new  type  may  be  indicated  in  this  scheme  : 

.1.        „  3         3        ,         ,  „      yHydroctena Ctenophora 

HydromednssB  (especially  / 
NaroomedussB).  v 

N  CtenopZotMi— Catopkwia^-Turbellarla 

Spicule  Formation  in  Alcyonium.} — ^W.  Woodland  finds 
spicule  first  appears  in  the  cytoplasm  of  a  scleroblast  as  a  small  sp 
concretion,  ana  remains  approximately  spherical  until  the  divisic 
two  of  the  nucleus.  It  then  becomes  somewhat  dumb-bell  like,  a 
two  nuclei  usually  travel  to  its  opposite  ends.  In  the  next  s 
somewhat  resembles  a  caudal  vertebra,  and  like  preceding  and  sua 
stages  is  enclosed  in  a  granuUu*  protoplasmic  sheath  containii 
nudei,  which  are  usually  situated  at  the  extremities.  As  to  the 
forms  of  adult  Alcyonarian  spicules,  the  author  makes  two  sugg 
Growing  spicules  situated  in  a  mass  of  mesogloeal  substance  far  r 
from  any  limiting  surface  must,  owing  to  the  proximity  of  other  s 
endodermal  canals,  and  other  heterogeneities  of  constitution  of  t 
rounding  medium,  necessarily  be  subject  to  an  £^gregate  of  inl 
which  tend  to  produce  irregularity  of  form ;  and  the  second  is  t 
extension  of  a  growing  body  into  a  surrounding  resistant  me( 
most  easily  effedied  bj;  the  protrusion  of  more  or  less  acute  p 
which,  in  virtue  of  their  acuteness,  are  best  able  to  cleave 'a  pa8» 

Porifera. 

Oscules  of  Ginachyra.S — B.  Eirkpatrick  has  some  notes 
genus  of  Tetractinellids,  with  especial  reference  to  C.  barbata 
specimens  of  which  were  obtained  by  the  *  Discovery '  from  the  A 

*  Comptes  BenduB,  cxli.  (1905)  pp.  727-80. 

t  Mem.  Acad.  Imp.  Set.  St.  P^tersbourg,  xiv.  (1908,  received  1905)  pp.  1 
X  Quart.  Joom.  Micr.  Sci.,  xlix.  (1905)  pp.  28d->804  (2  pis.  and  2  figs.). 
§  Ami.  Nat.  Hist.,  xvi.  (1905)  pp.  662-7  (1  pi.). 
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Tbe  specnneiiB  are  spheroidal  or  ovoidal  in  shape  and  with  a  root-tuft ; 
the  smface  bristies  with  a  pile-like  coat  of  spicules,  which  are  mostly 
intnieoes.  Aiianged  round  the  sides  of  the  sponge  are  flask-shaped 
leoBBKS  with  oTal  or  circular  orifice,  and  with  the  margins  'guarded  by  a 
fringe  oi  needles  rising  above  the  general  surface ;  on  the  upper  part  of 
tfe  waiUuce  are  smaller  orifices,  likewise  surrounded  by  a  spicidar  fringe. 
Sdhm  r^arded  the  flask-shaped  recesses  as  being  either  vestibules  or 
dflMBs,  and  called  t^em  oscules  for  convenience  of  description.  Eirk- 
puzick  oomdudos  ibat  in  the  seven  species  of  Ginaehyra  the  depressions 
«Q  d^  mrfaces  are  probably  in  every  instance  poral  vestibules,  the 
oKuks  being  separate  and  distinct. 

Studies  in  Spicule  Formation.*— W.  Woodland  has  studied  in 
pvtknkr  the  spicule  formation  in  Sycon  eorondta  and  S,  cUiata.  His 
Rnlti  are  very  different  from  those  of  Maas,  as  may  be  thus  shown  : 

Maas.  Woodland. 

Each  monaxon  arises  in  a  single  No  trace  of  the  spicule  occurs 
iH^ber-cell.  until    the    mother-cell    has    con- 

stricted into  two  nucleated  por- 
tions. 
ThfEste  is  never  more  than  one         There  are  never  less  than  two. 
odQ  on  the  smaller  monaxons. 

The  large  monaxons  have  nu-  The  largest  monaxons,  in  the 
fficfooB  forms^ve  ceUs  upon  them,  two  species  studied,  have  never 
4enved  from  the  dermal  layer  de     more   than   two  formative  cells ; 

when  there  are  four,  as  in  some 

Ascons,  these  probablv  arise  from 

the  original  mother-cell  (or  cells). 

The  triradiates  arise  each  in  a         The  triradiates  are  derived  from 

s^e  moiher-oell  as  a  concretion,     three  mother-cells  which  have  asso- 

hot  at   a    later   stage  they  bear     ciated  together,  and  built  up  by 

Kferal  formative  cells.  their  six  division  products.    There 

are  no  additional  formative  cells. 

The  author  expounds  two  laws  of  spicule  formation  :-;— (1)  the  necessity 
of  the  proximity  of  the  cell-substance  to  the  site  of  lime  secretion  ;  and 
(i)  in  Calcarea,  the  necessity  of  the  presence  of  two  masses  of  dermally- 
dmved  oell-sabetance,  between  which  the  young  spicule  is  deposited. 
Fiom  these  he  proceeds  to  explain  the  existence  of  the  three  kinds  of 
f^coles  characteristic  of  calcareous  sponges,  showing  not  only  why  the 
three  kinds  occur,  but  also  why  other  kinds  do  not.  The  modes  of  dis- 
tention and  secondary  forms  of  the  spicules  are  the  inevitable  results 
of  environmental  influences  operating  during  the  course  of  each  indi- 
vidual ontog^y. 

Protozoa. 

Stmetore  and  Movements  of  Protopla8m.t — K.  C.  Schneider 
diacoflses  the  structure  and  movements  of  the  plasma  in  Foraminifera, 

*  Quftrt.  Joom.  Micr.  Soc.,  zlix.  (1905)  pp.  281-82  (8  pis.  and  11  figs.), 
t  Arbeit.  ZooL  Inst.  Univ.  Wien,  xvi.  (1905)  pp.  99-118  (4  pis.). 
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Radiolaria,  Heliozoa,  AmoebsB,  Infusorians,  Gregarines,  etc.  On 
concrete  basis  he  erects  an  elaborate  theory.  The  hyaloplasm  ooi 
of  "  Tagmas ''  and  a  homogeneous  fluid  intertagmal  substance  of  li 
character,  in  which  considerable  quantities  of  water  can  be  takei 
This  lipoid  is  the  "  Arbeitsubstanz  **  which  has  to  do  with  mover 
Various  theories  of  plasmic  movements  are  discussed — the  surface  tei 
theory  and  the  coagulation  theory  especially.  But  they  are  rejects 
inade(]uate.  There  is  a  specific  living  substance  with  specifically 
behaviour,  and  the  tagmas  are  alive,  with  a  directive  role  in  relati< 
the  physical  and  chemical  metabolism  which  goes  on  around  them, 
regret  that  we  cannot  at  present  do  more  than  notice  this  emphat 
vitalistic  theory  of  protoplasm  and  its  movements. 

Observations  on  Aroella  Vulgaris.*— E.  Martini  gives  a  f  uU  ac 
of  the  process  of  encystation,  including  the  degeneration  of  the  ni 
and  the  nucleolus-like  bodies.  Some  interesting  degenerative  pbenc 
are  described  ;  it  seems  that  over-feeding  may  be  a  cause.  Tne  qu 
of  the  secondary  nuclei  is  discussed  at  length. 

EntamoBba  Buccalis.t— S.  Prowasek  describes  this  amcnba 
occurs  in  the  cavities  of  hollow  teeth.    It  varies  in  size  from  < 
and  differs  from  E.  coli  in  possessing  a  clearly  differentiated  ect< 
endoplasm,  and  in  its  reproduction. 

AmoBba  of  Dysentery.) — ^A.  Lesage  describes  and  compare 
Entamoeba  coli  an  amceba  from  the  mucus  of  dysenteric  patie 
Saigon  and  Toulon,  which  he  regards  as  specifically  differen 
distinctive  feature  appears  to  be  the  nature  of  its  ecto-  and  end( 
the  absence  of  multiplication  of  the  nucleus  into  8  parts  (as  oc< 
E,  coli)  and  of  the  characteristic  cysts  of  E.  coli. 

Foraminifera  of  Shore-Sand  of  Su88ez.§ — Arthur  Earland 
an  account  of  his  gathering  of  Foraminifera  from  the  sho 
between  tide-marks  at  Bognor,  Sussex.  It  proved  to  be  an  unexi 
rich  collection,  predominantly  milioline,  including  no  fewer  tn 
species,  of  which  many  are  of  rare  occurrence  in  Britain,  15  are  r 
for  the  first  time,  and  one  is  new — SpiropUcta  fusca.  Both  in  tl 
number  of  species  recorded  and  in  the  number  of  rare  forms, 
will  now  take  precedence  of  all  other  British  collecting  groundi 
paper  includes  an  account  of  the  twin  or  "  plastogamic  specii 
Ihscorbina  parisiemis  which  were  abundant.  The  two  specimen! 
in  '' plastogamy ''  are  rarely  the  same  in  size  and  often  n 
different ;  Uie  apertures  do  not  necessarily  coincide,  sometimes 
four  or  more  are  united  more  or  less  irregularly  ;  in  many  insta 
two  represent  varying  types,  one  being  3.  parisimsiti^  the  othe 
the  more  compact  D.  WrightU.  In  two  cases  the  young  brood 
widiin  the  parent  shell. 

New  Bhabdosphere.n  —  George  Murray  has  found  a  c 
apparently  very  rare  Rhabdosphere,  which  he  calls  Rhabdosphm 

*  Zeitschr.  wiss.  Zool.,  Izxix.  (1905)  pp.  574-619  (3  pis.)* 
t  Arb.  Kaiserl.  Ges.,  xxi.  (1904).    See  also  Oentralbl.  Bftkt.  Paras 
(1905)  p.  646.  %  Ann.  Inst.  Pasteur,  xix.  (1905)  pp.  9-16. 

{  Joum.  QuekeU  Mior.  Club,  1905,  pp.  187-232  (4  pis.), 
y  Proo.  Roy.  Soc.,  series  B,  Ixxvi.  (1905)  pp.  248-4  (1  fig.). 
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— iwi.  Hitherto  only  two  of  these  "most  elusive  organisms  in 
itmlldgUsrj^  have  been  known.  The  new  form  has  sh^  spinous 
PNaei  in  oontiast  to  the  trumpet-shaped  and  club-shaped  processes  of 
attPoochoB.  It  is  yery  minute,  10  fs  i.e.  about  one-quarter  the  size 
4Ldgm^.  It  was  obtained  on  the  *  Discovery^s '  outward  voyage  to 
ieCbpe. 

m^ged  Senile  Degeneration  in  Protozoa.*  —  P.  Enriques  has 
■de  prolonged  observations  on  successive  generations  of  Olaueoma 
Avrast,  S^lonichia  ptistulataj  and  Vortkella  nebulifera,  and  has  not 
^ad  toy  proof  of  senile  degeneration,  though  degenerative  phenomena 
mj  be  brought  about  through  toxic  bacterial  influences.  In  the  case 
^tt  inbted  Olaueoma  scinSuians  he  observed  688  generations,  during 
^A  thoe  was  no  conjugation  and  no  d^eneration. 

iUsgad  Senile  Degeneration  in  Infosorians.t — P.  Enriques  has 
■ile  obs^vations  on  Styhmichia  pusttdata  and  Vortkella  mbtdtforay  and 
«ffieB  to  the  oonclusion  that  the  alleged  senile  degeneration  after  pro- 
ipccd  fission  is  illusory.  In  healthy  conditions  there  was  no  degenera- 
te ther  about  700  generations  by  fission  without  conjugation. 
Raiment  showed  th^  bacterial  influence  may  induce  degenerative 
ifaxwnffna  in  young  forms,  and  it  is  suggested  that  this  occurred  in  the 
^aouB  experiments  of  Maupas. 

lew  Flagellate  Parasites.}— Anna  Foa  describes  two  new  Flagel- 
ki  from  Chilian  Termites,  CaUmympha  grassii  g.  et  sp.  n.,  and 
^^memna  striata  g.  et  sp.  n.  The  former  is  a  most  remarkable 
osbbI,  oval  in  form,  with  a  zone  of  granules  and  long  fla^ella  at 
Ae  nairower  pole,  further  down  a  zone  of  long  flagella,  granules,  and 
■odd,  and  towsirds  the  broad  pole  a  zone  with  remains  of  food. 
Ib  (he  second  zone  each  flagellum  is  continued  into  a  nucleated 
^BpaDa  with  a  granule  at  the  entrance  of  the  flagellum,  and  with  a 
^wte  filament  continued  inwards  to  join  with  other  filaments  in 
^xmj^^  a  sort  of  axial  bundle.  The  second  form  is  pear-shaped,  longi- 
^B&ally  striated,  with  three  fine  anterior  flagella,  a  hyaline  axial  roi, 
tt  anteior  nucleus,  and  several  features  suggestive  of  Jtema, 

lew  Flagellate  Parasite  of  Bombyz  mori.§ — C.  Levaditi  describes 
Bntowionas  bombyeis  sp.  n.  Its  centrosome  lies  posteriorly  to  the 
weos,  and  there  is  a  cytoplasmic  prolongation  of  die  flagellum, 
iKdling  the  undulating  membrane  of  trypanosomes,  and  a  possible 
'dstioi^hip  is  suggested.  The  hosts  were  suffering  from  pebnne  and 
tt  ondetomined  microbic  infection,  so  that  the  pathogenic  role,  if  any, 
^  H.  hombyeU  could  not  be  determined. 

TUgellate  Parasites.|— 8.  Prowazek  has,  with  the  aid  of  intra 
«Kte  staining  with  neutral  red  and  other  reagents,  successfully  studied 
4cTebpmental  stages  in  three  parasites  from  the  rectum  and  cloaca  of 

*  Atti  R.  Aooad.  Lmcei  Roma,  xiv.  (1905)  pp.  351-7. 
t  Tom.  mt,  pp.  d90-5  (3  figs.).  {  Tom.  cit.,  pp.  542-6  (3  figs.). 

I  CompteB  Bandiit,  czli.  (1905)  pp.  681-4. 

I  ArMt.  KmmtI.  Gm.  Berlin,  z^.  (1904) ;  see  Gentralbl.  Bakt.  Paraait.,  xxxvi. 
)Q5)  pp.  645-6. 
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the  wall-b'zard.  These  are  Trichomastix  lacerUb^  Bodo  loMrteb, 
Trichomonas  lacertc^  sp.  n.  Triehomastix  exhibits  an  altematioi 
generations.  There  is  an  asexual  phase  where  division  takes  \ 
amitotically,  followed  by  an  autogamous  sexual  generation.  Hen 
individual  encysts,  its  nucleus  cUvides,  forming  two  daaghter-< 
perhaps  sexually  differentiated.  After  the  development  of  two  direct 
corpuscles,  they  fuse  and  form  a  new  nucleus  (Fnschkem).  The  fui 
development  may  follow  different  courses,  of  which  one  is  the  form^ 
of  a  resting-cyst,  which  serves  for  fresh  infection.  Bodo  also  exli 
two  generations ;  Trichomonas  lacertcs  increases  by  longitudinal  divi 
Particulars  regarding  conjugation  phenomena  in  other  flagellate  ] 
sites  are  given. 

Trypanosoma  of  H-debab.*— Edmond  and  Sergent  describe 
parasite  of  El-debab,  a  fatal  disease  affecting  dromedaries  in  I> 
Africa.  The  disease  appears  to  be  caused  by  the  prick  of  a  speci 
gad-fly  harbouring  a  trypanosome.  The  trypanosome  occurs  abund 
in  the  blood  of  infected  animals,  even  when  the  symptoms  are  slig 
absent.  It  has  an  average  length  of  19  /a.  The  centrosome  is  relal 
large,  and  there  are  a  few  granules  scattered  in  the  protoplasm.  ^ 
plication  is  by  longitudiiml  division.  It  moves  by  lashing,  twi 
movements  of  flagellum,  which  do  not  take  it  out  of  the  fiel 
observation. 

New    Vorticellid».t— B.  Faur^-Fremiet  ^ives  brief  notes 
number  of  new  or  little  known  species  of  various  genera  obtain 
the  vicinity  of  Paris.    Ecto-parasitic  species  are  specially  numeroui 
show  adaptations  to  their  hosts,  although  they  can  live  freely  on 
hosts  for  a  time. 

Inter-relationships  of  the  Sporozoa.} — Howard  Crawley  dis 
this  difficult  (question.  He  agrees  with  Minchin  tJiat  both  Coccid 
Hsemosporidia  have  arisen  from  common  ancestors.  These  ancesi 
their  turn  he  believes  to  have  been  derived  from  the  Polycystide 
his  conception  of  the  inter-relationships  of  the  Telosporidia  is  ind 
by  tfie  following  scheme  : 

Oigan-infestizig 
Aoystosporea  Coooidia 

HflBmosporea  Intestinal  Ooooidia  MonoovBtidea 

I I  ( 


Polyoystidea 

New  Species  of  Ghloromyzam.§ — H.  Joseph  describes  (Thloroi 
protoi  sp.  n.,  a  new  Myxosporidian  which  occurs  in  multitades,  fill 
the  canaliculi  in  the  kidneys  of  Protons. 

*  Ann.  Inst.  Pasteur,  xiz.  (1905)  pp.  17-48. 
t  ZooL  Anzeig.,  zziz.  (1906)  pp.  480-2. 
X  Amer.  Naturalist,  tttix.  (1905)  pp.  607-24. 
S  Zool.  Anzeig.,  xziz.  (1905)  pp.  450-1. 
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Ojoogen  in  Sporoaoa.*— Braolt  and  Loeper  describe  in  the  labbit 
'mieeted  with  CoeeuUum  ovi/orme  a  blocking  of  the  bile  canals  with  para- 
Bto.  Hie  Tonng  paraaites  were  attached  to  the  cell  walls ;  the  cells 
&d  off  bj  degrees,  and  no  sign  of  their  actual  invasion  was  observed. 
Tkt  coecidia  at  this  stage  were  abondantly  provided  with  glycogen, 
i^idi  tfaej  gradually  lost  as  soon  as  they  b^me  encapsnlS.  The 
eoocidk  cause  stretcmng  of  the  bile  canals,  so  that  sometimes  they  are 
nqitiired  and  the  ooocidia  gain  entrance  to  the  blood  vessels  and  are 
sfas  distributed. 

•  Joam.  Phya.  et  Path.  Gen.,  vi.  (1904)  pp.  720-32  (1  pi.).    See  also  Centnabl. 
Bskt  PteaaL,  zzxvL  (1905)  p.  689. 
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BOTANY. 

GBNBBAL, 
Including  the  Anatomy  and  Physiology  of  Seed  Plants. 

Oytology, 
inolndinff  OeU  Oontents. 

Relation  of  Nucleus  and  Chromosomes.*— T.  H.  Mano  h 
vestigated  the  behaviour  of  the  nucleus  in  the  somatic  cells  of  Soi 
tuberosum  and  Phaseolus  vtUgam.  This  work  was  mainly  undei 
to  test  the  views  of  Wager,  which  contradict  those  of  Gr^goir 
Wygaerts.  Mano  was  unable  to  confirm  the  view  of  Wager  thi 
nucleolus  is  morphologically  transformed  into  chromosomes,  tho 
may  furnish  some  substance  for  their  development.  The  chrome 
are  derived  directly  from  the  chromatic  network  in  the  prophase 
in  the  anaphase  the  nucleolus  arises  independentlv  of  the  chromat 
work  in  toe  form  of  drops  which  flow  together  to  form  a 
nucleolar  mass. 

Achromatic  Spindle  of  the  Heterotypic  Division.t— J.  Berg 
investigated  the  development  of  the  poUen-mother-oell  of  Paris  q 
/oUa.  The  nucleus  is  extraordinarily  large,  but  the  richness  < 
nuclear  material  is  not  favourable  for  a  study  of  the  exact  behavi 
the  chromosomes ;  the  development  of  the  achromatic  spindle  < 
followed,  however,  with  great  clearness.     In  the  development 

? spindle  the  author  observed  no  distinction  of  kinoplasm  and  t 
lasm  in  the  sense  of  Strasburger,  but  finds  that  the  spindle  is 
ormed  by  a  rearrangement  of  the  ordinarv  cytoplasmic  reticulum, 
spindle  is  at  first  multipolar  and  becomes  bipolar,  not  by  a  fusion 
various  minor  cones  to  form  two,  but  by  the  withdrawal  of  Uic 
constituting  the  secondary  cones  into  the  general  spindle. 

Heterotypic  Division.} — J.  Berghs,  in  two  short  papers,  dc 
his  investigations  of  this  division  in  tfie  pollen-mother-o 
ConvaUaria^  Drosera,  Narthscium^  and  Hdleborus.  In  all  these  c 
confirms  the  earlier  view  put  forward  by  Gr^oire  and  himseli 
the  spireme  is  formed  by  the  union  side  by  side  in  synapsis 
filaments ;  that  the  later  longitudinal  splitting  of  the  single  th 
merelv  the  reappearance  of  these  two  threads.  Portions  of  theee 
then  Deoome  condensed  to  form  the  daughter-chromosomes,  whic 
represent  merely  somatic  chromosomes.  The  numerical  rednc 
the  prophase  is  thus  merely  apparent;  the  true  reduction  in  i 


•  La  OeUnle,  xxii.  (1905)  pp.  67-77  (4  pis.) 

t  Tom.  oit.,  pp.  90^14  (2  pis.) 

:  Tom.  cit.«  pp.  48-68  (1  pi.) ;  pp.  141-80  (S  pis.) 
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pboe  lata*,  when  Uie  danghter-cbromofiomes  (i.e.  somatio  chrome- 
i)  separate  towards  the  two  poles. 
D.  H.  Mottier  *  has  also  investi^ted  this  division  in  Podophyllum 
""m.  He  now  gives  np  his  earher  view  that  a  longitudinal  fission 
for  each  mitosis,  ana  describes  for  this  form  bivdlmt  chromosomes 
vUdi  are  prodnoed  hj  the  approximation  of  seriallv  distinct  parts  of  Uie 
oiraiie,  eaidi  half  being,  however,  double  from  the  early  longitudinal 
iooD  of  the  spireme.  This  work  is  thus  a  confirmation  of  the  view 
»  to  the  nature  of  this  division  put  forward  by  Farmer  and  Hoore  and 
^Stnsburger. 

Xaryokiiiesis  in  the  Ascomyoetes-t— A.  Ouilliermond  returns  to 
ttii  subject,  studying  anew  the  plants  already  examined  by  him  and  by 
Sw  Haire.  He  finds  himself  in  accord  with  Maire  as  regards  the  process 
4  mitons  which  precedes  the  formation  of  spores  in  Oalactmia  aueeosa. 
He  found,  in  the  first  division  he  noted,  the  massing  of  the  chromatin 
ttone  side  of  the  nucleus  in  the  synapsis  stage,  and  the  appearance  of 
tfeprotodiToniosonies  which  develop  mto  4  chromosomes.  Spindle  and 
«ak€SCHDes  have  an  intranuclear  origin.  The  asters  are  partly  intra- 
Badeai  and  aid  in  forming  the  si)indle,  and  they  are  partly  derived  from 
ti^  cftof^asm  of  the  cell.  The  single  centrosome  divides,  and  the  two 
<biKkt6r-centat>6ome8  move  apart  till  they  are  placed  opposite  each  other. 
Ai  Urn  sti^e  the  4  chromosomes  of  the  equatorial  plate  divide  into  8  ;  then 
i  ascond  stage  was  seen  where  8  or  a  lai^er  number  could  be  counted  on  the 
^adk,  and  at  the  poles  in  the  anaphase  stage  4,  6,  or  8  chromosomes 
«se  counted.  The  author  agrees  with  Maire  that  this  first  division  is 
heterotypic,  the  second  and  third,  in  which  the  number  of  chromosomes 
m  mvariably  4  on  the  equatorial  plate  and  4  at  the  poles,  may  be 
regarded  as  homotypic. 

The  development  of  the  ascus  was  followed  in  similar  detail  in 
Pmiulana  msieulosa  and  Aleuria  cerea,  in  both  of  which  the  number  of 
<faoDKMomes  was  determined  as  8  or  about  8  in  all  the  divisions 
cnmined  (Maire  determined  them  as  4  only).  In  Peziza  rutUana  were 
found  16  chromosomes  in  the  first  division  massed  at  the  centre  of  the 
iiodeiB ;  two  oentrosomes  make  their  appearance  at  the  same  time,  and 
ban  diem  radiate  die  fibres  of  the  spindle.  At  the  poles  16  chromo- 
ttM  were  also  counted  in  the  anaphase  stage.  The  karyokinesis  of 
^  form  resembles  that  of  other  Ascomycetes  in  the  prolonged  persist- 
«aoe  of  the  nndear  membrane,  the  intranuclear  formation  of  the  spindle, 
^  etc.  The  author  gives  an  account  of  the  presence  of  metachromatic 
^^ffposdes,  and  basophil  granules  in  the  cells. 

Btndifls  on  the  Plant  Cell.}— B.  M.  Davis,  in  the  eighth  and  con- 
<!Uiiig  paper  in  this  series,  deals  with  the  simplest  types  of  plant  cells, 
^  compares  them  with  cells  exhibiting  higher  tyi)es  of  organisation. 
OAa*  topics  discussed  are  some  apparent  tendencies  in  the  evolution  of 
fluiotic  phenomena ;  the  essential  structures  of  the  plant  cell  and  their 
UiftTioor  in  ontogeny ;  and  the  balance  of  nuclear  and  cytoplasmic 
^cMtaes  in  the  cell. 

•  Bot.  Gftsette,  zl.  (1906)  pp.  171-7. 

t  Ann.  Myool.,  iii.  (1905)  pp.  d4d>61  (8  pis.)- 

X  Amer.  Nat.,  xzxiz.  (1906)  pp.  696-740. 
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'Structure  and  Development. 

B6X>rodaotiT6. 

Studies  on  the  AraoesB.*— D.  H.  Campbell  makes  a  farther  < 
tribution  to  our  knowledge  of  the  gametophyte,  and  the  embryolog 
the  AraceaB,  by  the  study  of  a  variety  of  Anthurium  tnolaceum 
Nephthytis  liberica,  Anthurium  closely  resembles  the  usual  an 
spermous  type :  the  archesporium  is  a  single  hypodermal  cell,  wl 
divides  periclinally  ;  the  primary  sporogenous  cell  becomes  the  megas] 
without  division  ;  there  is  no  free  nuclear  division  in  the  f ormatio 
endosperm,  which  proceeds  from  the  antipodal  towards  the  microi 
end  of  the  sac ;  the  embryo  originates  as  an  almost  globular  mai 
cells  with  a  rudimentary  suspensor.  In  Nephthytis^  on  the  other  h 
there  is  considerable  variety;  the  archesporial  cells  are  variabl 
number,  and  generally  more  than  one  embryo-sac  begins  to  deve 
the  form  of  the  mature  sac  varies  widely,  in  some  cases  containing 
two  nuclei,  in  others  twelve  or  thirteen.  The  author  reiterates 
conviction  that  the  Arace»  are  relatively  primitive  monocotyledons. 

Hiorospores  of  Araucaria  Bidwillii.t— G.  Lopriore  describ 
multinuclear  condition  in  the  pollen-grains  of  this  species.  He 
that  the  spores  germinate  best  in  darlcness  in  a  12  p.c.  sugar  solu 
the  pollen-tubes  reaching  their  greatest  length  in  8-10  days.  Ac 
spore  germinates,  two  lens-shaped  cells  are  cut  off ;  these  divide  to 
a  mass  of  about  15  cells,  the  walls  of  which  soon  disappear,  leavipi 
nuclei  free  in  the  general  cytoplasm.  By  further  nuclear  div 
the  number  is  incre^ed  to  20-44  nuclei,  36  being  the  most  f  req 
Division  ceases  when  the  pollen-tube  begins  to  develop.  The  ai 
regards  as  vegetative  nuclei  two  somewhat  larger  nuclei  in  the  ei 
the  tube,  while  the  others  are  regarded  as  equivalent  to  spermatos 
C.  J.  Chamberlain,  %  however,  in  reviewing  Lopriore^s  work,  sug 
from  an  examination  of  the  figures,  that  the  two  larger  nuclei  ar 
male  nuclei,  while  the  rest  of  the  numerous  nuclei  represent  an  un 
prothallial  development. 

Phjrsiology. 
Nutrition  and  Growth. 

Germination  of  Seeds  of  the  Castor-Oil  Plant.§— J.  Rej 
Green  and  H.  Jackson  have  made  a  series  of  observations  which  si 
ment  the  earlier  researches  of  the  former  author.  Their  experi 
show  that  germination  is  associated  with  a  remarkable  activity  ( 
cells  of  the  endosperm,  which  spring  into  renewed  life  and  set  up  \ 
complex  metabolism.  Their  protoplasm  grows  and  takes  a  pron 
part  in  these  metabolic  changes,  secreting  enzymes  and  settii 
various  chemical  changes  in  the  cells,  partly  by  means  of  the  en 
and  partly  independently  of  them.    The  embryo  also  contributes 

*  Ann.  of  Bot.,  xix.  (1905)  pp.  829-49  (4  pie.). 

t  Ber.  Deutsoh.  Bot.  Ges.,  xziii.  (1905)  pp.  335-46  (1  pi.). 

X  Bot.  Gazette,  xl.  (1905)  p.  391. 

{  Proc.  Roy.  Soo.,  Series  B,  Izxyii.  (1905)  pp.  G9*-85. 
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oiTBie-fomiatJon.  The  result  is  the  production  of  a  grc»t  variety 
i  otritiTe  material,  partly  the  direct  product  of  enzyme-action,  partly 
podiced  by  tiie  secretory  activity  of  the  protoplasm,  and  partly  by  the 
madkin  of  Ae  products  of  the  first  two  agents.  Among  the  sub- 
bmobb  formed  are  two  varieties  of  susar,  lecithin,  fatty  aci&  and  the 
pestete  of  ^leir  oxidation,  proteids  and  the  products  of  their  digestion, 
■rinding  viirioiiB  cryBtalline  nitrogenous  bodies,  amino-  and  amido- 
oo^oiiidB.  The  embryo  absorbs  ^m  this  mass  of  nutritive  material, 
ia  vhicb  it  is  phmged,  by  means  of  the  delicate  epidermis  of  its 
a^iedom,  probably  selectively,  what  it  needs  for  growth. 

Anaijies  of  the  cotyledons  showed  them  to  contain  a  varying 
foUtej  of  lecitjbin,  amounting  in  some  cases  to  1*36  p.c.  of  their  dry 
i^ffat.  Both  the  sugars  can  be  detected  in  them;  the  relative 
varied,  but  cane-sugar  is  usually  present  in  largest  quantity. 


Ik  reaction  of  the  sap  is  acid,  traces  of  phosphoric  acid  being  mixed 
vith  an  organic  acid.  The  transport  oi  nutritive  materials  to  the 
embrfo  seems  similar  to  their  transport  in  the  tissue  of  the  endosperm. 
PnfaaUy  in  both  cases  the  presence  of  protonlasmic  threads  in  the 
WQSK  cell- walls  plays  an  important  part  in  the  matter ;  at  any  rate, 
Ail  agency  seems  necessary  to  explain  the  transport  of  lecithin  to  the 
embryo.  Thus  the  renewed  metabolism  in  the  endosperm-oellB  supplies 
t  moBB  of  nntritiTe  material  on  which  both  the  endosperm-cells  and  the 
joong  emfarjo  feed,  and  there  seems  no  particular  difference  in  the 
aianer  in  which  they  are  severally  nourished. 

IrrltabiUty. 

Irritability  in  Algs.*— 6.  J.  Pierce  and  Flora  A.  Randolph  have 
soodied  the  circomstanoes  attending  the  attachment  and  germination  of 
tte  loospores  of  fresh-water  and  marine  algsB.  The  germination  of  the 
iOQspores  of  sessile  algse  is  apparently  induced  primanly  by  interference 
with  tl^ir  locomotion.  The  nature  of  the  attachment  formed  by  the 
gaminadng  zoospores  depends  upon  the  roughness  of  the  surface  of  the 
object  with  which  they  come  into  contact.  Upon  very  smooth  surfaces, 
gacfa  as  the  surface  of  clean  water  and  clean  wet  gelatin,  the  spores 
Uxm  either  only  the  shortest,  most  rudimentary  holdfasts,  or  merely 
ikizoids ;  whereas  on  relatively  rough  surfaces  &e  holdfasts  are  large, 
md  conform  in  their  lobing  to  the  contour  of  the  surface.  Even 
ttdimrily  floating  algse  may  sometimes  be  induced  to  form  rhizoids  or 
otfaer  organs  of  attachment  if  brought  into  contact  with  sufficiently 
rspgh  Bnrfaces.  The  discharge  of  the  roores  or  gametes  of  DictyopteriSy 
Di^aiOj  and  Cystosmra  is  strongly  influenced  by  light,  being  much 
Bore  nq>id  within  a  few  hours  after  exposure  to  light  than  before,  or 
&ai  in  continuous  darkness.  Hence  the  time  of  the  discharge  as  well 
H  the  rate  is  strongly  influenced  by  light,  and  a  periodicity  is  established 
wfaidi  follows  approximately  that  of  daylight  and  darkness.  The 
authors  find,  as  snown  by  Winkler  in  Gystoseira^  that  the  direction  in 
wludi  the  light  falls  determines  the  place  of  the  first  division  in  the 
genninating  spores  of  Cystosmra^  Dictyopteris,  and  Dictyota,  the  new 

•  Bot.  Gazette,  zl.  (1906)  pp.  321-50  (27  figs,  in  text.) 
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cell-wall  being  at  right  angles  to  the  incident  rays.  Similarly, 
rhizoids  or  holdfasts  formed  by  germinating  spores  nsnally  iflsae  fi 
the  daughter-cells  away  from  the  light.  In  darkness  they  arise  in 
possible  directions,  sometimes  even  from  both  cells  of  a  germintt 
spore.  The  direction  of  growth  of  rhizoid  and  plantlet  is  determi 
mainly  by  the  direction  from  which  the  light  comes :  the  rhizoids 
negatively,  the  planUets  positively,  phototropia  The  nature  of 
smifaoe  largely  controls  the  nature  of  the  attachment  formed,  a  re 
surface  inducing  the  growth  of  a  large  and  well-developed  hold 
while  a  smooth  surface  causes  proportionately  less  growth.  Thougb 
direction  toward  which  the  rhizoids  ordinarily  grow  is  determine 
first  by  light,  the  character  of  the  surface  with  which  the  rhizoid  c( 
into  contact  still  more  strongly  influences  the  direction  of  its  gro 
Thus  the  direction,  rate,  and  kind  of  ^wth  of  these  genuine 
spores  IB  strongly  influenced  by  contact  irritation. 

Oalvanotropic  Irritability  of  Boots.*— A.  J.  Ewart  and  Jess 
Bayliss,  in  view  of  the  contradictory  results  obtained  by  Elfving 
Huller-Hettlingen,  have  reinvestigated  this  point.  They  have  con 
the  conclusion  tnat  the  so-called  galvanotropism  of  roots  is  really  a  ch 
tropic  phenomenon  due  to  stimulation  bv  the  products  of  electro 
of  which  the  acid  is  more  effective  than  tne  alkali,  the  latter  also  1 
neutralised  more  or  less  by  the  respiratory  carbon  dioxide.  Tha 
^vanotropic  or  galvanogenic  curvatures  are  not  traumatropic  in  c 
18  shown  by  the  fact  that  they  may  be  produced  without  any  cells  1 
killed. 

Ohemical  Ghanges. 

'The  Chemistry  of  some  Common  Plants.f— Under  this  tit 
Keegan  discusses  the  chemical  constituents  of  Parmelia  parietina  a 
lichens  generally.  He  points  out  a  striking  difference  between  li 
and  fungi ;  that  whereas  the  latter  are  frequently  poisonous,  the  f< 
are  always  harmless,  and  also  that  their  colouring  matters  are  the  pre 
of  healthy  de-assimilation,  the  colouring  substances  in  fungi  being 
decomposition  or  degradation  waste  products  of  the  albuminoids, 
writer  looks  on  lichens  as  higher  organisms  tiian  fungi,  physiolo^ 
speaking. 

General. 

Dispersal  of  Seeds  by  Wind.}— H.  N.  Ridley,  of  the  B 
Gardens,  Singapore,  gives  the  results  of  his  observations  on  this  st 
He  recognises  three  types  of  seed-dispersal  mechanism,  namely,  ^ 
fruits  and  seeds,  plumed  fruits  and  seeds,  and  *'  powder-seed,**  i 
dust-like  bodies  such  as  orchid-seed  or  fern-spores.  He  conclude 
the  winged  seed  or  fruit  represents  the  slowest  form  of  diroerss 
cannot  cross  a  large  stretch  of  sea,  while  the  plumed  seed  or 
though  well  adapted  for  rapid  carriage  over  open  country,  is  liabb 
etop]^  by  dense  forest ;  tne  powder-seed  represents  the  most  raj 

*  Proc.  Boy.  Soc.,  Series  B,  Izxvii.  (1906)  pp.  68-6. 

t  NatunJist,  1905,  pp.  274-5. 

X  Ann.  of  Bot.,  six.  (1905)  pp.  351-68. 
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far-reaching  method  of  dispersal.  As  the  result  of  calcalation  from  the 
maximam  observed  distance  travelled  by  a  winged  fruit  of  a  Dipterocarp 
{Shorea  leprosula),  100  yards,  the  writer  estimates  that  the  species  can 
spread  only  800  yards  in  100  years  under  the  most  favourable  circum- 
stances, and  that  a  Dipterocarp  would  take  one-and-a-half  million  years 
to  spread  from  the  Malay  Peninsula  to  the  Philippines,  supposing  that 
there  were  a  land  connection. 

CThinese  Flora.* — The  issue  of  the  index  number  marks  the  com- 
pletion of  an  undertakingwhich  has  been  on  hand  for  nearly  twenty 
years.  W.  T.  Thiselton-Dyer  contributes  an  historical  note  detailii^ 
the  vicissitudes  of  the  enterprise  in  explanation  of  the  delay.  Parts  L 
and  II.  of  the  Enumeration,  for  which  Hemsley  was  directly  re- 
sponsible, were  issued  in  1886 ;  for  the  remainder  the  co-oneration  of 
various  botanists  has  been  enlisted  under  Hemsley*s  editorship.  Since 
the  issue  of  the  earlier  parts  our  knowledge  of  the  flora  has  beien  much 
enlarged  by  the  work  of  several  collectors,  especially  Augustine  Henry, 
whose  collections  reached  15,700  numbers,  amounting  to  some  150,00(> 
sheets.  The  ineauality  between  the  earlier  and  later  parts  is  to  some 
extent  remedied  oy  a  Ust,  by  M.  Smith,  of  the  new  species  published 
during  the  progress  of  the  work,  and  of  those  previously  described 
whose  area  has  since  been  found  to  extend  to  Chma.  The  Index,  by 
Daydon  Jackson,  of  names  including  synonyms,  contains  about  17,000 
entries. 

Flora  of  Tropical  Africa.t— A  further  instalment  of  this  work 
contains  the  elaboration  of  several  groups  of  Sympetalas:  Hydro- 
phyllaceaa,  by  J.  0.  Baker  and  N.  E.  Brown;  BoraginesB,  by  J.  O.  Baker 
and  C.  H.  Wright ;  and  the  greater  part  of  Convolvulace®,  by  J.  G- 
Baker  and  A.  d.  Bendle.  In  dealing  with  the  ConvolvulacesB  the 
authors  have  emploved  in  the  determination  of  the  genera  and  the 
larger  subdivisions  of  the  order,  characters  derived  from  me  poUen-grain, 
OD  the  lines  suggested  by  Hans  Hallier. 

Botanical  Glossary  and  XncyolopflBdia.J— The  new  edition  of 
B.  Daydon  Jackson^s  ''Glossary  of  Botanic  Terms**  includes  about 
16,000  numbers,  nearly  three  times  as  many  as  in  any  other  previous  work 
in  the  language.  Owing  to  the  original  edition,  which  appeiared  in  1900, 
having  b^n  stereotyped,  the  new  terms  are  included  m  the  form  of  a 
Supplement ;  and  for  the  majority  of  these  the  recent  American  pre- 
sentment of  plant  ecology  is  responsible.  The  handy  form  in  which 
the  book  is  published,  especiallv  its  lightness,  in  which  it  contrasts 
favourablv  with  botanical  handbooks  generally,  adds  to  its  widely 
acknowledged  value. 

Another  useful  handbook  §  is  owed  to  a  group  of  botanists  at  Yienna,^ 

•  Joum.  Linn.  Soc.  (Bot.)  xxTvi.  (1906)  pp.  i.-xi.  and  467-686. 

t  Flora  of  Tropical  Africa.  Edited  by  Sir  W.  T.  Thiselton-Dyer,  !▼.  sect,  i 
(1905)  pp.  1-192.    Lovell,  Reeve  and  Go. 

%  Glossary  of  Botanic  Terms.  B.  Daydon  Jackson.  London:  Dackworth 
k  Co.  (1905)  871  pp. 


(  Ulnstriertes  Handworterbooh  der  Botanik.  Edited  by  G.  M.  Schneider, 
with  the  oo-operation  of  t.  Hoehnel,  v.  Keissler,  Schifiner,  Wagner,  Zahlbrookner,. 
and  O.  Porsoh.    Leipsig :  Engelmann  (1905)  Svo,  viii.  and  690  pp.,  341  figs. 
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under  tbe  editorohip  of  C.  M.  Schneider.  It  is  a  profosely  illustr 
glossary  and  encyclopasdia  of  botany.  The  work  does  not  pretend  t 
exhaustive,  but  to  explain  those  terms  which  appeal  to  the  gei 
botanical  reader  and  student,  omitting  those  of  a  purely  desai^ 
nature,  such  as  will  be  found  in  most  small  handbooks,  and  those  w 
are  chemical,  physical,  and  geological,  rather  than  botanical,  as  wel 
those  relating  to  micro-technique  in  the  narrower  sense.  In  most  < 
reference  is  given  to  the  author  of  the  term  and  its  place  of  or 
In  many  cases  the  article  forms  a  useful  r^umi  of  what  is  known 
subject,  or  of  the  present  position  of  a  theory,  and  the  volume 
whole  contains  a  large  amount  of  information,  as  well  as  reference 
more  exhaustive  accounts. 

Kbuusb,  C— Lilt  of  the  PhaiiArogaiiii  and  YMenlAr  Oryptogami  found  on  tho 
(760-ee<'  W  lat.  H.)  of  Bart  OreenlaiLd. 

Medd.  am  Or(fnland,  xxx.  (1905)  pp.  14S 

2BILLEB,  R.— Vne  nouTollo  olaite  do  Oymnoipeniiot:  lot  PUridoipormoot 
new  class  of  Gymnosperms — the  PteridospermsB.) 

[A  review  of  the  recent  discoveries  of  Scott,  Oliver, 
ston,  etc.]  Bev.  OHUr.  Sci. 

pp.  718-27  (7 

OBYPT.OaAMS. 

Pteridophyta. 
(By  A.  Gbpp,  M.A.,  F.L.S.) 

Abbbb,  E.  a.  N. — On  some  Vow  Spooiot  of  LagonootOBia,  a   typo  of  Pt 
fpomoni  Sood  from  tho  Goal  Xeaonxoo. 
[Two  new  species  are  described.] 

Proc.  Boy,  Soc.,  76b  (1906)  pp.  245-68  (2 
Ann.  o/Boty  xix.  (1906)  pp. 

Baboagli-Petbucci,  G.— I  nuclooli durante  la  carioeinoii nolle oeUnlo  m 
matioho  di  Eqniaotnm  arronBO.  (The  nucleoli  daring  karyokineeis  in  the 
stematic  cells  of  EqtUaetum  arvenae.) 

Nuov.  Oiom.  Bot.  ItaX.,  xii.  (1906)  pp.  69 

BiouiNOT,  A. — Appnnti  per  una  flora  diiU*  iiola  di  Oapri.  (Contribution 
flora  of  the  island  of  Capri.)  Bull.  8oc.  Bot.  Ital.,  1906,  pp. 

Bebnatzkt,  J.— Die  Fame  dot  Doliblater  Sandoo  nnd  ihre  pflaniongeogiai 
Erklamng.  (The  ferns  of  the  Beliblat  sand-region,  and  an  explanation  o 
occurrence.) 

[The  hoUows  in  the  sand  are  not  necessarily  dry,  and  Scolopendr 
found.    Ferns  of  a  drier  habit  are  frequent.] 

Annates  Musei  Hungarici,  ii.  (1904) 

Bebbidoe,  E.  M.— Dn  two  How  Spoeimont  of  Sponooritoo  intignii. 

•      [Fresh  facts  and  variations.]  Ann,  of  Bot,,  xix.  (1905)  pp 

(2  pis. 

B  ITT  NEB,  K.— Vobor  Oblorophyllbildiing  im  Finstorn  boi  Kryptogamen. 
chlorophyU-formation  in  cryptogams  in  the  dark.) 

[An  account  of  experiments  which  show  that  this  property  varies 
different  groups  of  cryptogams,  but  is  most  marked  in  the  ferns.] 
Oesterr.  Bot.  Zeitschr.,  Iv.  (1905)  pp. 

BocKWOLDT. — Mtono  Oofiiiskryptogamon  am  dor  Flora  yon  Vomatad 
(Bare  vascular  cryptogams  of  the  flora  of  Neustadt  in  West  Prussia.) 

Schr,  Naturf,  Oe8.  Danttig,  xi.  (1904 
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BftASSBfi,  W. — ^Zfraitar  Soahtrmg  nir  Tlozm  der  Prorini  Humorw.     (Second 
oQ^iemeDt  to  Uie  flora  of  the  Hanover  Province.) 

50-64  Jahresb,  Nat,  Ges.  Hannover,  1906,  pp.  187-221. 

tso  vn,  B.  N.  B. — ThiB  BoUay  of  Ckragli  Iilaad.    L  Fhanerogami  and  Farni. 

[Contains  a  list  of  10  ferns,  one  of  which  is  new.    They  were  collected  hy 
^le  Scottish  Antarctic  Expedition.] 

Joum,  Linn,  Soc,  {Bot,)  zzxvii.  (1906)  pp.  28^-60  (3  pis.). 

Campbxll^  D.  H. — The  Stmetue  and  DerelopBient  of  the  XoMet  and  Ferm 

[Seoond  edition,  revised  and  enlaised.] 

New  York :  Macmillan  (1906)  667  pp.,  822  figs. 

C>rBi«i.B. — ^Kaan  man  die  Faraaiten  en  ihren  WiixielftSeken  lieher  bestimiiien 
fkae  Sokflfnalune  ihier  Wedell    (Can  one  distinguish  with  certainty  the 
Bfoes  of  ferns  from  their  rootstocks  and  without  the  help  of  their  fronds  ? 
[A  oompariaon  of  the  rhizome  of  Aapidium  fiUx-mas  with  that  of  A,  fiUx- 
ftrnmna.  A,  spinulontm,  etc.] 

60-64  Jahresb,  Nat,  Oes,  Hannover,  1906,  pp.  127-9. 

Casd  I JPF,  J.  A. — Derelopment  of  Bpereagiimi  in  Botiyehinm. 

Bot.  QazetU,  zxdx.  (1906)  pp.  840-7. 

CaAVDi.xB,  S.  £. — On  the  Azxangement  of  theVaseiilar  Strtndt  in  the  **8eed- 
liBfi"*  of  eestain  Leptesporaagiate  Femi. 
[Seventeen  species  were  investigated.] 

Ann,  of  Bot.,  zix.  (1906)  pp.  866-410  (8  pis.). 

CsBiSTy  H. — ^FSHeee  Boneenies.    (Ferns  of  Borneo.) 

Ann.  Ja/rd.  Bot.  Buiteneorg,  xx.  (1906)  pp.  92-140  (1  pi.). 

„      gilieei  Oedieriaiwn     (Ferns  collected  hv  Ptoe  Gadi^re.) 

[Conclusion.]  Joum.  de  Bot.,  xix.  (1906)  pp.  69-79. 

„  „      FlUeei  Cadieriaiui.    Appendiee.    (Ferns  collected  hy  P^re  Cadi^re. 

Supplement.) 
[Liet  of  6  species  from  Annam ;  two  are  descrihed  as  new.] 

Tom,  cU.,  pp.  126-7. 

„  ,,      FUieee  Wericanie.    1.  German  Ximeh.    (Mexican  Ferns.) 

[List  of  Ferns  gathered  hy  G.  Munch  in  the  Province  of  Chiapas, 
including  7  new  species  and  one  new  variety.] 

BuU.  Herb.  Boisaier,  v.  (1906)  pp.  725-86. 

„  ,,      mieee  means  AauwmiMs.    (Ferns  of  the  Amazon  collected  hy  Ule.) 

[A  list  of  86  species  collected  in  Brazil  and  Peru,  11  of  the  species 
heing  new.    Trichomanes  are  well  represented.] 

Hedwigia,  xliv.  (1906)  pp.  869-70. 

„  „      Zor  Ftenflora  won  Celebes.    (On  the  Fern-flora  of  Gelehes.) 

[List  of  49  Pteridophytes  collected  by  P.  &  F.  Sarasin ;  9  are 
descrihed  as  new.] 

Ann.  Jard.  Bot.  Buitenaorg,  xix.  (1904)  pp.  88-46. 

Cmxi BTX  V  B  s  H,  C— Index  FUienm.    (Index  of  Ferns.) 

[Carries  the  enumeration  forward  from  Doryopteris  capenais  to  Oletchenia 
eryptocarpa.^  Hafnia  (Hagerup,  1906)  fasc.  v.  pp.  267-820. 

Ghubcbii*i<,  J.  B. — Three  Plants  new  to  Yennont 

Bhodora,  vii.  (1906)  pp.  99-100. 

CocsATHX,  L. — Hetee  on  the  Vegetation  of  the  Open  Bay  Islands. 

Tram,  New  Zealand  Inst,,  xxxvii.  (1906)  pp.  868-77. 

007BI.AVD,  S.  B.— The  Polypodiaoes  of  the  Fhilippine  Islands. 

[Deecriptions  of  all  the  species,  with  keys  to  the  families,  genera  and  species.] 
Borean  of  Government  Lahoratories,  Manila,  No.  26  (1906)  pp.  1-189. 

CouLTKB,  J.  M.— Pteridosptrmaphyta.  Sdenu  (n.s.)  xx.  (1904)  p.  149. 
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Dkwalquk,  G. — V%hn  tiaigt  wtHUm  Fane  Tom  Hdli«ii  Vtiim.    (On  some 
Ferns  of  the  Hohe  Venn  J 

Verh.  Nat,  Yer.  preu$.  Rheinlande,  Westfaient,  1904  (1905)  p. 

Fbb  n  ald»  M.  L.— An  Alpine  Aditntun. 

[A,  boreaU  Presl.  is  considered  to  be  the  same  as  A,  pedalum  Tar.  aleut^ 
Bapr.,  abundant  on  the  Shickshook  Mountains  of  the  Qmi  PeninB 

Rhodara,  vii.  (1905)  pp.  It 

FiKL  D,  H.  0. — ^Hotes  on  lerns. 

ILomaria  vtUcanica  var.  repens,  a  new  variety  with  creeping  rhiai 
Nephrodium  unitum,  a  curious  form ;  and  an  adiantoid  form  of . 
dkim  Bichardi.'] 

Trans,  New  Zealand  Inst,  xzxvii.  (1905)  pp.  3 

Fut6,  M.— Pdjpodimn  ynlgaxe  L.  is  P.  vnlgare  t.  strratum  WUld. 

NIH)^.  KbMlem,,  iv.  (1905)  pp. 

GiLLOT,  X.— Fartitians  anormalas  d*Aq^lflnimn  Triohomanet  L.  (Abnormal 
dons  in  A.  Trichonumes,)  BtUl,  Soc,  Bot,  FraneCf  1904  (sees,  jubil.)  pp.  xoi 

Gbavaono,  S. — ^Hoiso  tn  le  erittogame  Taioolari  e  le  fJuMrogame  ginmosp 
(Relation  between  the  vascular  cryptogams  and  the  gymnospermous  p] 
rogams.)  Messina :  Trinohera,  1904,  IGmo,  4 

Gwtnns-Vauohan,  D.  T.— On  the  Anatomy  of  ArehangiepterisHeBryi  and 

]Carattiao60* 

Anfi,  of  Bot,,  xiz.  (1905)  pp.  250-72  (: 

M       On  the  poisible  eziitenoo  of  a  lorn  Btom  havix 
form  of  a  Lattioo-work  Tnbe. 

New  Phytc^ogist,  iv.  (1905)  pp.  211-16  ( 

Handkl-Mazzktti,  AND0THBB8. — Boitrag  lor  IConntnisp  der  Flora  von ' 
Bosnian.    (Contribution  to  a  knowledge  of  the  Flora  of  West  Bosnia.) 
[Contains  list  of  18  Pteridophytes.] 

Oesterr,  Bot,  Zeitachr,,  Iv.  (1906)  pp.  8^ 

HoLLicK,  A.— Additions  to  the  FalMobotanj  of  the  Orotaooons  Formation  on 


[Contains  descriptions  and  figures  of  Marsilea  Andereoni  sp.  n.l 

BuU.  NewYark  Bot,  Gard,,  iU.  (1906)  pp.  403-18  (1< 

ICHiMUBA,  J.— Supplement  to  **Tho  List  of  Plants  oollootod  in  Xt.  Haknsi 
its  vicinitios." 

[Contains  four  Pteridophytes.]  Bot.  Mag.  Tokyo,  xix.  (1906)  pp. 

JoNKS,  0.  B.— The  Morphology  and  Anatomy  of  the  Stem  of  the  gonns  Lyoop< 
Trans.  Linn.  Soc.,  ser.  2  (Bot.)  vii.  (1905)  pp.  16-86  (£ 

KsEO  AN,  P.  Q.— The  Ohomistry  of  some  Common  Plants. 
[Contains  analytical  notes  on  PolypodMiim  vulgare.l 

NaiuraUst,  No.  684  (1906)  pp. 

KsLLBBMAN,  W.  A.— Tho  Gray  Polypody  in  Ohio. 

[Supplementary  Note  on  the  distribution.    See  Tidestrom.] 

Torreya,  v.  (1906) 

KiDSTON,  B.— On  the  Fraotliieation  of  Honropteiis  hotorophylla  Brongn. 

PhU.  Trans.,  No.  197,  Series  B  (1904)  pp.  1-6 

„    On  the  Intomal  Stmetnro  of  Sigillaria  elegans  of  Brona 
**Hi8toire  das  V^r^nx  fossiles." 

Trans.  Boy.  Soc.  Edinburgh,  xli.  (1906)  pp.  638-60  { 

KiDSTON,  B.  &  E.— Preliminary  Bote  on  the  ooenrronee  of  Xioroapomx 
organie  eonnoetion  with  the  Foliage  of  Lyginodondron. 

Proc.  Boy.  Soc.,  No.  76  b  (1906)  pp.  868-60 

Ki^UQB,  A.  B.— The  Honotails  and  Olnb-Kosioo  of  Wellington  County,  tata 

Aftm,  Bot.,  viii.  (1006)  { 
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Immwckmr,  a. — TUatm  KiantnbergiAiia. 

[Botemal  resolts  of  A.  Kronenberg's  travels  in  the  CaacasuB,  Persia,  and 
Geotral  Asia,  19Q1-4.    Contains  a  list  of  14  Pteridophytes.j 

Allgem.  Bot.  ZeUachr,,  xi.  (1905)  pp.  129-85. 

Lastitt,  R»  O. — Tritthomes  of  the  Boot  in  Yasenlar  Oryptofims  and  Angiofperms. 
JProe.  Boston  Soc.  Nat.  Hist,  zzzi.  (1904)  pp.  378-313  (4  pis.). 

kWM,  C.  B.  J. — ^Veber  die  Giftiykeit  der  devtMhen  Sehaohtelhalmaiten,  ins- 
Ihnroeks  (Xq^dsotnm  palvstre).    (On  the  poisonous  nature  of  the 


e^iiisetiizns,  especially  the  "  Dnwocks.^') 
[The  injurious  sabstanoe  is  a  new  alkaloid,  eqnisetin,  which  the  author  has 
eztcactad  from  JS,  palustreJ] 

Arb.  Deutsch.  Landw.  Oes.,  heft  100  (1905)  (2  pis.). 

Itos,  F.— Tto  8paieeoati  of  golaglnoUa. 

[An  attempt  to  follow  out  and  interpret  correctly  the  mode  of  formation  of 
these  structures.]  Bot.  OaseUe,  zl.  (1905)  pp.  285-95  (2  pis.). 

Xas&xs,  a.  J. — ^Tho  Belation  of  Boot  to  Stsm  in  Oalamttos. 

AfM.  of  Bot.,  xiz.  (1905)  pp.  61-73. 

Baxos,  W.  R. — A  Hew  doak-Tem  firom  Xsadeo. 

rifoihoUma  brj/opoda.}  Proc.  Biol  Soc  Washington,  z?iU. 

(1905)  pp.  205-6. 

,  „        ▲  Sow  Tom  froB  Porto  Bioo. 

IPolystiichum  Krugii  is  separated  as  a  new  species  from  Aapi- 
dmm  rhiMophyUum.']  Tom.  dt.,  pp.  215-16. 

^  „        A  Study  of  Certain  MozieaB  and  Ouatemalan  BpeeisB  of  Polypodium. 

[P.  biserratum  Mart.  &  Gsl.  appears  to  he  a  synonym  of 
P.  subpeHoUUum  Hook.,  whicn  species  is  here  defined,  and 
from  which  are  separated  off  P.  csqudle,  P.  Teresa,  P.  fir- 
fmUum,  P.  fissidens,  P.  adeiphum—sM  descrihed  and 
figured  as  new  species.  P.  legtonarium  Bak.  and  P.  fra- 
temum  Cham,  and  Schlecht.  receive  comment.] 
Conkib.  U.S.  Nat.  Herb.,  yiii.  8  (1908)  pp.  271-6  (2  pis.). 

XiLLBB,  H. — Woitoror  Beitrag  lor  Tlora  dos  Kreises  Bomst.    (Further  contrihu- 
fion  to  the  flora  of  the  Bomst  district.) 

Zeitsehr.  Nat.  Abt.  Ges.  Kunst.  Wiss.  Posen  (Bot.),  xi.  (1904)  pp.  4-10. 

l^ATBonsT,  A.  G.— Bio  obeidovonisohe  flora  des  Bllesmorelandes.    (The  Upper 
Devooiaa  Floi»  of  Ellesmereland.) 

Report  Second  Norwegian  Arctic  Exped.  **  From  "  (1904) 

22  pp.,  7  pis.,  4  figs. 

OLrrxB,  F.  W. — IFobor  die  neu  entdoekton  Bamen  der  Stoinkohlenfiunio.    (On  the 
msmij  dieeovered  seeds  of  Oarboniferous  Ferns.) 

Biol  Centralbl,  xxv.  (1905)  pp.  401-16  (6  figs.). 

0«TxiiFBi«D,  C.  H.— A  list  of  Plaats  ooUooted  in  the  Baheng  Distriet,  Vpper  Siam, 
^B.Idaihm3rd. 

[A  liat  published  from  the  Botanical  Museum  of  Copenhagen,  and  containing 
7  Fteridophytes,  of  which  two  are  new — Selaginella  OstenftUUi  and  S. 
lAndhardii.]  BuU.  Herb.  Boissier,  v.  (1905)  pp.  709-24. 

'UBOBB,  Bw  Ij«— Aohill  Island  Plants. 

[Short  list  of  additions  to  the  flora,  a  rare  plant  being 
Lycopodium  inundaium,  previously  known  in  Ireland  at 
four  stations  only.] 

Irish  NaturaUst,  xiv.  (1905)  pp.  220-1. 

„  „        The  Parsl^  fern  in  Oo.  Wisklow. 

[An  isolated  specimen  was  found  in  a  wild  spot  near  Lough 
Nahanagan ;  otherwise  it  is  known  only  in  the  North  of 
Ireland.]  Tom,  dt.,  p.  222. 

&ACXBOBSKI,  H.— 4>  rodsi^  paproei  Allsntodia  WaU.    (On  the  Fem-genus  AUan- 
todia  W9SL)  BuU.  Intemat.  Acad.  Soi.  Craeovie,  1905,  pp.  846-9. 

Fa.  21st,  1906  E 
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BiPPA,  G.— Le  Pteridoflte  raoeolte  da  0.  Zsnlnr  al  Oongo.  (The  Pteridoph 
colleoted  by  G.  Zenker  on  the  Congo.) 

BuU.  Orto  Bot.  NapoH,  U.  (1904)  pp.  lOS 

Rudolph,  K.— Piaroniea  nnd  Xarattiaoeen,  Tergleiohend  >wat<mi1wbit  Hi 
raohimff.  (Psaronieae  and  MarattiaoesB,  their  comparative  anatomy;  a 
searchj 

[The  fossil  Psaronieae  belong  undoubtedly  to  the  Marattiales,  but 
approach  Oyatheaoe«B,  thus  strengthening  the  view  that  the  Ix 
sporangiate  Ferns  originated  from  the  Eusporangiate.] 

Denkachr,  K.  Akad.  Wist.  Wien,  IxxviU.  (1^  pp.  166-901  (3  i 

BuMPF,  G.— Bhiiodeniiis,  Hypodermis,  imd  Endodeimis  der  fainwiixieL 
rhixodermis,  h^modermls,  and  endodermis  of  Fem-rhisoids.) 

[Structure  of  these  tissues  compared  with  those  of  angiosperms.] 

mbUoth.  Bot,  heft  62  (1904)  48  pp.,  *. 

SoHNBiDEB,  G.— Ohdee  Femi  for  Amatenn,  their  Culture  and  Maaagome 
the  Open  a&d  under  Olasf  • 

[Abridged  from  the  **  Book  of  Choice  Ferns."] 

London :  8vo  (1905)  888  pp.,  illusti 

Schumann,  K.,  und  Lautbbbach,  K.— Haehtrage  nir  Flora  der  Dent 
Bohttigebiete  in  der  Sfldiee  (mit  Awehlim  Samoai  und  der  ¥aml1nen).  (Sv 
ment  to  the  flora  of  the  German  Protectorate  in  the  South  Seas,  excli 
Sunoa  and  the  Garolines.) 

[Contains  81  Pteridophyta,  9  of  which  are  new,  determined  by  Ohrist, 

Leipzig :  BomtrSger,  1905,  i 

SooTT,  D.  H.— On  the  Btmeture  and  AiBnities  of  FoMil  Plants.  V.  On  a 
Type  of  SphenophjUaoaous  Gone  (Bphono^llimi  fertile] 
the  Lower  Goal  Mearares. 

Pm.  Trans,  ser.  B,  No.  198  (1905)  pp.  17-89  (i 

The  Early  Hiitory  of  8eed*biaring  Plants,  ai  recorded  in  tin 
bonifsrons  Plora. 

[A  summary  of  researches  on  Oycadofllices,  etc.] 

Mem,  Proc.  Manchester  Lit,  Phil 
zlix.  8  (1905)  8S  pp. 

„  The  Sporangia  of  Stauropteris  Oldhamla  Binney. 

New  Phytologist,  iv.  (1905)  pp.  114-90  (S 

Sbwabd,  a.  0.— Permo^arboniferons  Plants  firom  Xashndr. 

Mem.  Oed,  Surv,  India,  U.  2  (1905)  pp.  1-14  (3 

Shibata,  K.— On  the  Ohemotazis  of  Bpermatonids  of  SalTinia. 

[Japanese.]  Bot,  Mag.  Tokyo,  xix.  (1905)  ] 

Btndien  ueber  Cfheoiotazis  der  Isoetei-gDermatoaotden.    (Sta< 
the  chemotazis  of  the  spermatosoids  of  Isoetes,) 
[Effect  of  malic  and  other  acids.] 

Pringsh.  Jdhrb,  Wiss.  Bot.,  zU.  (1905)  pp.  5( 

„  „     Stndientber  die  Cfheoiotazis  der  SalTinla-Spennatoioldon.  Yoi 

mtteiliini^.    (Studies  on  the  chemotazis  of  the  sperma 
of  SalvinuL,    Preliminary  communication.) 

Bot.  Mag.  Tokyo,  zlz.  (1906)  pp. 

„  „     VeberdieOhemotaziBderSpennatoaoidonTonBquisetiim.  Yoi 

Xitteilung.     (On  the  chemotazis  of   the  spermatoB 
EquiseUim.    Preliminary  notice.)  Tom.  oU.,  pp. 

Smith,  B.— A  Lopidodendrdd  Stem.  Oeol  Mag.,  ii.  (1905)  pp. 

Smith,  J.  D. — Snuioratio  Plantamm  Chiatemalenrium,  neonon  SalTmdor 
Honduxensiiim,  Wetraguensinm,  Oostaxioeniiun.  (Enumeration  of  pi 
Guatemala,  also  of  Salvador,  Honduras,  Nicaragua,  Costarica.) 

[Beprint  of  localised  labels,  including  names  of  91  Pteridophytes.] 
Oquawkae  (Bl.) :  Patterson,  1905,  vii.  an< 
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S^mABOL,  8.— I  pModoflwiili  dd  gadit  e  d«i  miMMistL    BtorU  di  im  errore 
|ihtiinii>.    (PiModofoesils  of  gneias  and  mio*-8ohi8t.    History  of  a  pal»on- 
feJ9^  error.) 
[Slanooda't  Bquisetum  from  the  Briann  is  shown  to  be  a  Coprinus,'] 

AUi  d.  R.  Acead.  8oi,  Padova,  xx.  1  (1904)  pp.  dSS  (1  pi.). 


^nnia,  W.  C — Spova  VteBttlim  in  BotrydduBi  Tirgtaiaumn 

Awn.  ofBot.,  nx.  (1905)  pp.  465-74  (8  pli.). 


ST0CI7LSTH,  G.— Cor  Aimottuiig  der  Sehaahtalhalma.    (On  the  extermination 
tf  £fMf0tefli.)  m,  Landw.  ZeUttng,  xxv.  (1906)  pp.  99-100. 

TiSiLiT,  A.  G.  &  R.  B.  J.  LuLHAM.— A  Btndj  of  the  Vaseiilar  Syitem  of  Xatonia 

ilnn.  o/Bo<.,  xix.  (1906)  pp.  476-619  (3  pis.). 


lioiAB,  E.  K.    Bomo  TeiBts  ia  the  Anatomy  of  Aerostiehiini  anrennL 

[The  TfJatiopsMp  of  the  pecoliar  stractore  of  the  roots  to  the  habitat  of 
.«  the  plant,  in  salt  swimps,  is  bronght  out,  and  the  anatomy  is  compared 
with  that  ol  the  fossil  Lyoopods.] 

New  Pkytologiit,  iv.  (1906)  pp.  175-189  (2  pis.). 

Tn^tmoM,  L — 'Stftm  on  Botrjehina  Tininiannni  (L.)  Bw. 

rWiUi  photograph  ofa  speoimen  bearing  a  forked  sporophyll.] 
Tarreya,  v.  (1906)  pp.  160-2  (fig.). 


I  on  the  Oimy  Fttlypody. 

[Pohfpodmtn  incawum  8w.,  re-named  Margynofria  jpolyjpo^ 
dSjidu,  and  its  history  and  distribution  desoribed. 

Tom,  cU.,  pp.  171-5  (fig.). 

^umi,  A.    Oiii  f  iilniii  ed  agginnte  aUa  flora  izplna.    (Observations  on  and 
itttfaos  to  the  flofs  of  the  Provinoe  of  Avellino.) 

BuU.  Soc.  Bot.  IUU„  1906,  pp.  90-81. 

riraiiB,  F.— BoteBj  ef  Horth-westein  Hew  Sooth  Walee. 

[Contains  a  list  of  88  Pteridophytee,  with  a  few  remarks  on  their  distribntion.] 
Proc.  Linn,  Soc,  N.8,W,,  xxx.  (1906)  pp.  32-90. 

^niiwooD,  L.  H.— The  WkOj  Writers  on  ferns  and  their  OoUeeticns  1.-17. 

Cankib,  Dept.  Bot,  Columb.  Unh.,  No.  214  (1906). 

^iLiioTisi,   J. — Venleiehende   Morphologie  der  Pflanien.     (Comparative 
ABstomy  of  Plants.) 
(Pert  L,  oontaioing  ohapters  on  Pteridophyta.] 

Prag :  Bivnitd,  1906,  Svo,  jt77  pp.,  900  figs.,  2  pis. 

Viio.  L.  P.— The  Pteride^flcmaphyta.  Science  (n.s.)  xx.  (1904)  pp.  25-26. 

^iiivBB,  L.  —  nen  Ton  nederbayem  (mit  AnssehlnsB  des  Jnragebietes). 
^kia  of  Lower  Bavaria,  exolosive  of  the  Jura  district.) 
[Contains  Ptaridophytes.]  Ber,  Not.  Ver,  Paasau,  1901-4  0905) 

xlviii.  and  167  pp. 

^iiti5m,  p.  W.— BIdrag  tlU  Salames  Hon.     (Oontribation  to  the  flora  of 
DibeMlia.) 
[List  oontaining  18  Pteridophytee.]  Bot.  Notiaer,  1906,  pp.  288-96. 

^oui>BLL,W.  O.— ThePrineiplesofllorpholoffy. 

[lAigdy  oonoemed  with  the  evolution  of  the  Pteridophyta.] 

New  PhytohgiBt,  iv.  (1906)  pp.  124-88, 168-70. 


2itiiXT,  M.— Mannoreste  ans  dem  nnteren  Oarbon  des  Ksta  Bassins.    (Plant- 
"ttins  oat  d  the  Oarbooiferoiis  of  the  Msta  Basin.) 

Petnp.  nUn,  Jdhrb.,  xlii.  (1906)  pp.  816-42 ; 
Bot,  ZeU.,  IxiU.  (1906)  p.  288. 

ZiauB,  R.-fir  les  plantes  rhitiennss  de  la  Perse  reeoeillies  par  M.  J.  de 
Xorgan.  (On  the  Bhatio  plants  of  Persia,  ooUeoted  by 
J.  de  Moroan.) 

[Inolades  some  fossil  ferns.] 

BuU.  Soc,  CUol  de  France,  v.  (1906)  pp.  190-7. 

B  2 
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Bryophyta. 
(By  A.  Gbpp.) 

New  Families  of  Mosses.* — ^M.  Fleischer  pablishes  descriptioi 
two  new  families  of  mosses — PterobryaoeaB  and  Tiachypodaoes ;  t 
new  genera — PUrobryoptiSy  MUlUrohryum^  and  TrachyfodopBi%\  a 
new  species.  Pterobryacess  contains  three  sub-families — OSdidac 
Pterobrjess,  and  OarovagliesB,  and  is  allied  to  Lenoodontaces.  Tra 
podacese  forms  a  rather  isolated  group,  though  formerly  ranked  u 
TapiUaria.  PUrobryopsis  consists  of  two  groups — Etg^fUrobryi 
containing  five  species,  and  PUrohryodendron^  containing  twent] 
species,  ^ich  mostly  had  been  i>lacecl  in  Oarovaglia.  MiUleroki 
contains  one  species,  which  grows  in  Queensland. 

New  Malayan  Mosses.t — ^M.  Fleischer  publishes  descriptions  c 
novelties  issued  in  the  seventh  series  of  his  "  Musci  Archipelagi  I 
Exsiccati "  (1904).  These  include  two  new  genera — Aerooryopsii 
Macrothamnium^  and  several  new  species  and  varieties.  Aerobri 
contains  ten  species,  gleaned  from  Aerobryum^  Eriocladium^  Meteo 
etc.,  and,  apart  from  its  vegetative  differences,  is  characterised  1 
very  long  papillose  seta  and  sparsely  hairy  calyptra.  Macrotham 
consists  of  five  species  taken  from  Microthamnium^  and  characteris 
their  large  and  well  developed  sporogonia.  Floribundaria  of  C.  M 
is  confirmed  as  a  valid  genus  on  account  of  its  Leskioid  peristome 
differing  from  the  Neckeroid  peristome  of  PapHl^xria,  of  which  ge 
once  formed  a  section. 

Mosses  of  Formosa.}  —  J.  Cardot  publishes  the  first  adc 
account  of  the  mosses  of  the  island  of  Formosa.  Hitherto  no 
than  seven  species  were  known ;  the  list  is  now  raised  to  180  speci 
of  which  are  new  to  science,  but  are  not  all  likely  to  prove  endei 
the  island.  The  specimens  were  collected  by  the  Aim  Faurie  in 
at  a  few  places  on  the  coast  and  on  a  low  mountain.  The  rest  < 
island  and  a  high  chain  of  mountains,  well  watered  and  timbered 
yet  to  be  explored,  and  will  probably  yield  as  many  more  species, 
character  of  the  moss-fiora  is  mixed ;  84  of  the  species  are  of  Ja 
type,  and  7  are  Chinese,  finding  their  southern  mnit  in  Formof 
are  Malayan ;  18  occur  in  Ceylon,  and  7  in  Europe.  Oritical  no 
appended  to  most  of  the  species.    The  new  species  are  figured. 

Moss-Distribution  in  Baden.§ — T.  Herzog,  having  complet 
systematic  and  descriptive  part  of  his  bryogeographic  sketch 
moss-fiora  of  Baden,  passes  on  to  discuss  the  distribution  of  all  t 
species  according  to  (1)  zones  of  altitude,  (2)  nature  of  substratoi] 
292  species  inhabit  the  plains,  886  the  hills,  860  the  mountainB,  a 
the  sub-alpine  region ;  and  numerous  further  statistics  are  adde< 
As  to  substratum  and  environment,  the  author  gives  lists  of  speci 

*  Hedwigia,  xlv.  (1905)  pp.  58-64. 

t  Op.  cit.,  xliv.  (1905)  pp.  801-29  (figa.). 

X  Beih.  Bot.  Gentralbl.  zix.  1  (1905)  pp.  85-148  (figs.). 

$  BuU.  Herb,BoiB8ier.  v.  (1905)  pp.  851-4, 1028-44, 1171-86. 
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aooQiding  to  whether  they  seek  or  avoid  shade  or  moisture,  whether  the? 
grow  on  rocks,  stones,  eurth,  sand,  in  streams,  on  cultivated  groona, 
damp  meadows,  ditches,  bogs,  forests,  rotten  wood,  living  trees,  etc., 
and  secondly,  whether  they  prefer  chalk  or  silica.  He  tnen  gives  a 
chapter  on  moss-formations,  with  topographical  sketches.  Takmg  the 
Black  Forest,  he  discnsses  in  tnm  Uie  species  characteristic  of  the  moun- 
tain forest,  the  high  moor,  the  sub-alpine  rock  region  and  streams,  the 
rocky  gorges  of  the  forest,  etc. 

Flora  exsiocata  bavarica.*  —  The  Royal  Botanical  Society  of 
Begensburg  in  Bavaria  have  issued  a  dried  moss  flora  of  Bavaria  con- 
sis^ig  of  400  specimens  in  16  fascicles  of  25  specimens  each.  Four 
fascicles  appeared  in  eadi  of  the  years  1901-1904.  The  work  includes 
mosses,  Sphagnacese,  and  hepatics,  among  them  being  duplicates  from 
the  h^txuria  of  P.  0.  Lorentz  and  L.  Holendo  in  the  Munich  State , 
Herbarium.  Assistance  in  preparation  has  been  given  by  leading 
specialists. 

Hygroscopic  Properties  of  Hosses-t— A.  Cserejr  has  enerimented 
on  the  water-retaining  powers  of  mosses,  employing  sucn  conmion 
species  as  Hypnum  ciipresnforfM^  H,  puruMy  E.  Schrdbm^  Hylocomium 
hrmxniy  H,  spUntkns^  H.  triqttetrumy  Anomodon  viUctdoauSy  Dieranum 
Kopariumy  PolyUrichum  formosum^  and  Sphagnum  acutifolium.  He 
found  that  they  absorb  six  times  their  own  weight  of  water  in  less  than 
a  minute,  and  require  seven  dajs  to  give  it  all  up  aeain.  Hence  they 
play  an  important  part  in  stonng  up  on  mountain  dopes  the  excessive 
rainfall  which,  in  rushing  away  all  at  once,  would  work  destruction ; 
and  also,  by  slow  evaporation,  they  affect  the  humidity  of  the  air. 

Biology  of  Polytrichacee.}  —  F.  Quelle  describes  some  of  his  ob- 
servations on  this  subject.  (1)  The  habit  of  the  leaves  forms  two 
types.  On  the  one  hand,  P.pUiferum,  P,  junipmnum,  and  P.  strictum 
have  their  leaf-margins  so  rolled  inwaids  and  connivent  that  the  foliar 
lamellffi  are  exposed  to  daylight  through  a  narrow  slit  only ;  and  the 
leaves  are  consequently  whitish-green.  On  the  other  hand,  P.  aloides^ 
P.  nanum,  P.  umigerum^  P.  alpinum,  P.  formosum^  P.  graciU^  and 
P,  commune^  have  iJ^e  lamell®  freely  exposed  to  daylight,  the  narrow 
leaf-margins  when  damp  not  being  curved  over  the  lamellse,  though 
incorved  when  dry.  Too  neat  evaporation  is  hindered  by  the  obliquely 
longitudinal  curvature  of  me  lamellate  lamina.  (2)  Kemer's  view  as  to 
the  dosing  mechanism  of  the  capsule  is  incorrect.  The  peristome  teeth 
are  not  hygroscopic  and  do  not  bend,  nor  does  the  epiphragm  sink  or 
rise  in  presence  of  moisture.  The  sporangium  forms  a  sort  of  pepper- 
pot  both  in  damp  and  dry  air,  and  is  often  directed  horizontally.  (8) 
Though  tiie  inflorescence  of  Ce^umnea  undulata  is  dioicous,  yet  if  a 
proliferation  of  the  antheridial  receptacle  grows  out  it  forms  archegonia 
at  its  apex. 

*  KarthauB  Prmi  (Begensburg) :  Dr.  I.  Familler,  1901-4,  16  Liel  ;  see  alBO 
Hedwigis,  zlY.  (1905)  p.  87. 

t  Mdvto.  k5zlem6nyek,  iv.  (1905)  pp.  7-9. 

I  Mitt,  thiiring.  bot.  Vereins,  xix.  (1904)  pp.  17-22. 
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Analytioal  Keys  to  the  Hepatios.*  — Gh.  Lacontnre  publish 
eeries  of  synoptical  tables  exhibiting  the  leading  characters  of  the  tr 
genera  and  species  of  the  hepatics  of  France.  These  tables  are  ar 
able  to  the  majority  of  onr  own  species,  and  as  they  are  very  cl 
arranged  and  illustrated  with  over  200  figures  in  the  text,  the  d 
mination  of  species  is  much  simplified. 

Ahlfybngbbn,  F.— Die  YagetftfeUmiwhiltBifM  der  wMtprmniMlwa  : 
toUieh  der  Weiehiel,  mit  besondertr  BerftekiielLtigiiag  der  Yerindemn 
Flora  dvieh  Xelioration.  rrhe  conditions  of  vegetation  on  the  west  Pn 
moors  east  of  the  Weichsel,  with  special  reference  to  thd  alteration  of  th< 
through  improvements.) 

[Contains  mosses.]  Schrift,  Nat.  Oes,  Dansig,  zi.  (1904)  pp.  24 


Alpbbs,  F.— Friedrioh  Ehrhmrt     Mitteilimgon  ans  Minflm  Leben  imd 
Sohriften  imter  Banntmnff  Ton  bislaiig  nidit  Terttflb&tliehten  TTrkusden 
▼on  Briefen  Ehzharts  una  seiner  Witire.    (Fr.  Ehrhart.    Contribution 
oeming  his  life  and  writings,  inoludinff  documents  long  unpublished,  8 
as  letters  from  Ehrhart  ana  his  widow.) 

[Including  an  index  of  Ehrhart's  plant-names,  mosses,  etc.] 

Leipzig :  Engelman  (1906)  452  pp.,  8  pod 

Baubb,  E.— Muiei  ennmBi  eziicoatL    SehedM  nebst  kritSaehfln  Bemerkong 
n.  Serie.  (Labels  of  **  Musci  Europ.  exsicc."  with  critical  remarks  on  Seri 
[Contains  a  key  to  the  European  species  of  Andreea.] 

SB,  Deutseh.  Nat.  Med.  Ver.  Bohmen,  **  Lotos;*  1905,  pp.  S2 

Bbbkovbc,  A.^Veber  die  Begeneratien  bei  den  Lebemooaen.  (On  regent 
in  the  liverworts.)  Bull.  Internal.  Acad,  Sd,  Bohime,  1905, 19  pp 

Bbstbl,  F.,  &  C.  AiGBBT— Oompte-Bendttdellierboxiiationgte&ialedes 
4  Juillet,  1904,  dans  I'Aideniie  finafaiiei  Beport  on  the  general  botani< 
cursion  to  the  French  Ardennes,  July  2-4, 1904.) 

[Contains  mosses.]    BuU,  Soc.  Boy.  Bot,  BOgique,  zlii.  1  (1905)  pp.  ] 

BoBBAS,  V.  VON— Plaaktontelep  O-Boda  Tiaeiben.    (A  plankton-station 
0-Buda  waters.) 

IBiccia  flwUanSf  not  observed  near  Budapest  for  80  years,  has  m 
appearance  in  the  Lenma-Alga  plankton  floating  on  the  Boman  '. 

Magyar  Bot,  Lapok,  ii.  (1908) 

BdBOBSBN,  F.,  &  C.  Jbnsbn— -Utoft  Hedeplantage.  Bnfloristitk  Vndei 
afetStykkeHedeiYeetiiylland.  (Utoft  heath-plantation.  A  floristio  ex 
tion  of  a  piece  of  heath  m  West  Jutland.) 

[Description  of  the  various  plant-associations  with  lists  including  48 
and  15  hepatics.]  Botan,  Tidssk.,  xxvi.  (1906)  pp.  1 

BouLY  DB  Lbsdain— Liite  des  Muaeinte  recneilliei  dans  lea  fortifieat 
Bergnes  (Vord).  (List  of  Muscines  gathered  within  the  fortificati 
Bergues.)  FeuUle  Jeunes  Nat,,  No.  416  (1905)  pp 

Bbitton,  E.  G.—Bryologieal  Votes,    n. 

[PaeudocrypJuea,  a  new  genus,  P.  flagellifera  =  Neekera  domingem 

Dendroalsia,  a  new  generic  name  for  Neekera  abietina  Hook.,  a 

other  species.     Maoouniella  Kindb.  is  sunk  into  Antitrichia 

Four  species  of  Erpodmm  are  described,  and  two  of  them  are  ne' 

BuU,  Torrey  Bot,  Chib,  xxxii.  (1905)  pi 


*  H^atiques  de la  France.    Tableaux synoptiques.    Paris:  Klinckaiec 
4to,  78  pp.,  figs. 
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iiOTXXBUS,  V.  F. — OoatiilnitioBf  tot]Mlx7ologiMlllor»oftli6Philippin«f. 

[list  of  40  mosses  gathered  by  E.  D.  Merrill  and 
others.    Six  new  speoies  are  described.] 

Oefv.  Finsk.  Vet.  Soc.  Foerh.,  xlvii.  (1906) 
No.  14, 12  pp. 

„         »agl»  4  Prantl'i  Pie  HatflrUehen  Planwmftiinnimi.   MoMi 
(£ngler  &  Prantl*s  Natural  Orders  of  Plants.    Mosses.) 
[Continuation,  Rhaoocarpus  to  Cyrtqptu.'] 

Leipzig :  Fmgelmann,  1905,  Lief.  228, 
pp.  721-68  (figs.) 

M  „         neiiTorthotrieliiim,  eiae  nene  Laubmooegattimg  ant  Chile. 

{Pleurorthctirichum,  a  new  genus  of  moss  from  Chile.) 
[Nearly  allied  to  Orthotrichumt  but  distinguished  by 
having  lateral  periohastia  with  very  long  bracts, 
calyptra  narrow  and  split  on  one  side,  leaves 
quinquefarious,  laxly  cnsped  when  dry.  0.  chi- 
tense  is  the  only  species;  it  was  collected  by 
K.  Beiche  in  1904.1 

Oefv,  Finsk,  Vet.  Soc  FoerK,  xlvii.  (1906) 
No.  15,  4  pp.,  1  pll 

Bbowv,  B^  K.  B.,  &  OTBSBB— The  Botany  of  Gough  Island.    IL  OrjptogaBM 

(eselnding  Terns  and  XTnioellnlar  iJg»> 
[Contains  nine  mosses  and  three  hepa- 
tics,  determined  by  C.  H.  Wright; 
one  moss  is  new.] 
Joum,  Linn,  Soc  (Bot.)  xxxvii.  (1905)  pp.  268-7. 

„  The  Botany  of  the  Orkneys. 

[With  a  list  of  eight  mosses,  determined 
by  C.  H.  Wri{^.] 

Trans.  Proc  Bot.  Soc  Edinburgh, 

xxiii.  (1905)  pp.  101-10. 

Gaiavdxb,  a.  K. — Beitxtge  mar  Tenntnif  der  Bntwiekelimg  der  BnropiUsehen 

WiMti      (Coniribtxtions  to  a  knowledge  of  the  development  of  the  European 

Fennia,  xxii.  No.  8,  Helsingfors  (1905)  6  pp. 

Cabdot,  J.^^Votloe  priUminaire  rar  les  Mousses  reeneillieB  par  I'SspMition 
■itlaretiqne  snftdoise.  (Preliminary  notice  on  the  mosses  col- 
lected by  the  Swedish  Antarctic  Expedition.) 

[List  of  186  mosses  from  the  Magellamc  region ;  among 
them  are  40  new  species  and  9  new  varieties.] 

BuU.  Herb.  Boissier,  v.  (1905)  pp.  997-1011. 

„        ^        <^ttelqnes  monisei  nouTelles  poor  la  Flore  Beige.     (Some  mosses 
new  to  the  Belgian  flora.) 

lOrimmia  lamellosa  C.  M.  is  identical  with  O.  stibsulcaia 
Limpr.,  and  is  the  older  name.  A  key  to  Thuiditum 
PhiUberti  and  its  allied  species  is  given ;  the  records 
of  these  species  needs  close  revision.] 

BuU.  Soc.  Boy.  Bot.  Belgique,  xlU.  1  (1905)  pp.  8-18. 

CaaABBa  Oil,  A. — Vota  hriologiea.    (Bryological  note.) 

[Ijist  of  sixteen  hepatics  and  twenty-two  mosses  new  to  Spain.] 

BoUtiin  B.  Soc  EspcOola  Hist.  Nat.,  v.  (1905)  pp.  175-80. 

Cbam BBBitAiH,  E.  B.    Some  Oommon  Xrrors. 

VOtx  incorrect  determinations  of  mosses  and  the  real  meaning  of  "  dupli- 
c*»e.'T  Bryohgist,  viii.  (1905)  pp.  106-7. 

Cocks,  L.  J. — Votes  on  the  Mosses  and  Hepatios  collected  during  Xzenrsion  of 
BMtUA  Alpine  Botanieal  Olub  in  1904. 

[Contains  lists  of  the  more  noteworthy  species— 12  mosses  and  85  hepatics, 
mosftly  from  Mam  Soul  and  Scour  na  Lappaich.] 

Trans.  Proc  Bot.  Soc  Edmbwrgh,  xxiii.  (1905)  pp.  60-62. 
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OoBBziBB,  L.— La  Hon  de  la  prMqn'ile  du  Ootontin.  (The  flora  of  the  Cote 
peninsula.) 

[LifltB  of  mosses  and  hepatics.] 

Cherhovrg  et  la  Cotentm,    Congris  Assoc,  franc,  Avanc. 

1906,  pp.  1( 

OoBMBT,  A.— OontribntUm  i  la  flore  biTologiqne  de  Belgiqne.  (Gontributio 
the  bryological  flora  of  Belgium.) 

BuU,  8oc,  Boy.  Bot.  Bel^ue,  zlii.  1  (1906)  pp. ' 

OuiiMANN,  p. — Qnelqnes  stations  nonyelles  pour  la  Suisse  et  la  SaToie.  (S 
new  stations  [for  hepatios]  in  Switzerland  and  Savoy.) 

Bev,  Bryolog,,  zzdi.  (1906)  p. 

DiBMiBB,  G.— Vote  sur  le  Webera  annotina  anet    (Note  on  the  Weberaawu 

of  authors.) 

.  [Gives  its  history,  and  adds  a  key,  descriptions,  and  fi{ 

of  the  derivations  split  from  it;  he  regards  W.  i 

Correns  as  a  variety,  and  W.  proUgera  and  htdbife 

subspecies  of  it.]  Tom.  cU.,  pp.  8 

„       „        Bemarques  snr  les  Didymodon  riffidulns  Hedw.  et  D.  spad 
Umpr.    (Remarks  on  JD.  rigidulus  and  JD.  spadiceus.) 
[Descriptions  and  geographical  distribution.] 

BuU.  Soc.  Bot  France,  lii.  (1906)  pp.  1 

Dobbin,  F.— A  Sphagnum  Bog.  Amer.  Bot.,  viii.  (1906)  pp. 

DouiN,  I. — ^Les  CephaloBia  du  bois  de  Daageau.  (The  Cephalozias  of  the  Dai 
wood.) 

[Detailed  study  of  four  species,  with  19  figures.] 

BuU.  Soc.  Bot.  France,  lii.  (1905)  pp.  344-64  (1 

DuB^N,  P.—BoitTage  lor  Bryologie  der  XageUaaslander,  von  Westpatagoniei 
Sttdohile.     (Contributions  to  the  bryology  of    the  Magellan  district, 
Patagonia,  and  South  Chile.) 

[Continuation:  Campylopus — Euoamptodon.] 

Arkiv  f.  Bot.,  iv.  18  (1906)  24  pp., 

B  iiB  N  K I N,  A. — Votes  bryologiques.    (Bryological  notes.) 

[Writing  in  Russian,  the  author  reviews  papers  by  Grimme-Melsimg< 
spore-development  in  mosses,  by  Golenkin  on  mycorriiizoid  bod 
MarchanHa,  by  Brotherus  on  mosses  of  the  Caucasus,  and  by  Jadei 
on  Transcauoasian  mosses ;  he  also  gives  his  own  observations  o 
moss  vegetation  around  Borjom,  in  the  Caucasus,  as  seen  in  1899.' 
BuU.  Jard.  Imp4r.  Bot.  St.  Pitershourg,  v.  (1905)  pp.  1 

Gbhebb,  a.— Heine  Erinnemngen  an  grosse  Vatorfbrsoher.  (My  recoUectii 
great  naturalists.) 

[K.,  W.,  and  W.  P.  Schimper,  C.  G.  Carus,  and  P.  von  Martius.] 

1904,  44  pp. ;  see  also  Bev.  Bryolog.,  zzzii.  (1905)  ] 

Gbinitz,  E.,  &  0.  A.  WsBEB— XTeber  ein Moostorflager  der  postglsdalen  T\ 
Beit  am  Seestrande  der  Bostooker  Heide.  (On  a  peat-moss  layer  of  the 
glacial  coniferous  age  on  the  sea-shore  of  the  Rostock  heath.) 

Arch.  Ver.  Freunde  Naturg.  Mecklenburg,  Iviii.  2  (1904)  pp. 

Gbpp,  a.  a  E.  S. — Some  Cryptogams  firom  Christmas  Island. 

[Contains  a  list  of  fift^n  mosses  and  one  hepatic,  collected  by  ] 
Ridley.  Twelve  of  the  mosses  are  new  to  this  island  of  the  1 
Ocean,  and  one  of  them  is  new  to  science.] 

'  Joum.  of  Bot,  xliii.  (1905)  pp.  8 

GiLLOT,  X.— Botes  botaniqnes:  appendioe  i  rSistoire  Baturelle  de  la  Tnnii 
lLH.de  ChaignoB.  Mousses.  (Botanical  notes:  appendix  to  the  n 
History  of  Tunis,  by  de  Chaignon.    Mosses.) 

[List  of  ten  mosses  and  one  hepatic  ^thered  at  Ain-Draham,  and 
mined  by  F.  Camus.]      BuU.  Soc.  Hist  Nat.  Autun,  zvii.  (1904)  ] 

Bev.  Bryolog.,  zzxH.  (1905) 
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SiovAOKi,  J,^9dtng  wax  laaloBooiflorft  tou  Gmflnd  in  Kirntbia     (Contribu^ 
tioi  to  Iha  moas-flozm  of  Qmttnd  in  CMinihia. 
[four  new  speoies  deeoribed.]  Jahrb.  Nat.  Landes-Muiewm  K/inUhsn, 

xliU.  (1905)  pp.  98-188. 
&ou>fCHMiDT,  M. — Votim  wax  L<lMrmoote-nora  det  BliBiig«1»irgti.     (Notea 
« the  litwwwt-florm  of  the  BhOngebiige. 

Ber.  Ver.  Naik.  Caasd,  zlix.  (1906)  pp.  1-8. 
SiouT,  A.  J.— Mpeaet  with  a  Hend-leni. 

[SaoGod  edition,  leviaed,  enlarged,  and  including  the  hepatios.] 

New  York :  1906,  zvi.  and  306  pp.,  89  pis.,  figs. 

finsiT,  A. — Eieoltee  ^agnologiqnei  avx  enTironi  de  Genftre.  (Sphagna 
litheBed  in  the  neighboarhood  of  Genera.) 

Bev.  Bryolog.,  xzdi.  (1906)  pp.  85-86. 

&ri&FFT,  L— Bryolofiai  adatok  a  Xagia-Titia  WlMiihM.     (Bryological  oon- 
tzibations  to  the  flora  of  the  Hohen  Tatra.) 

Magyar  Bot.  Lappk,  iv.  (1906)  pp.  271-60  (1  pi.). 

,        „       ftrhmrta  leoMphsa  Gxev.  var.  latifbUa  Umpr. 
[An  aooonnt  of  the  anatomy  of  this  pluit.] 

Hedivigia,  xlv.  (1905)  pp.  16-21  (2  pL). 

HAxoiL.MAZZBTT7^^x/rHBB8.^Beitxag  snr  Tenntnis  der  Tlora  Ton  West- 
iMda.    (GonMbation  to  a  knowledge  of  the  flora  of  West  Bosnia.) 
[Gontaina  lists  of  81  mosses  and  20  hepatios.] 

Oesterr.  Bot.  ZeitMchr,,  Iv.  (1905)  pp.  876-6. 

fimia,  a  C— Telaraaaa  nematodes  longifblia  IL  A.  Howe. 

[This  form  of  T.  nematodes  Gottsche  is  shown  to  be  less  rare  in  the  United 
States  than  had  been  supposed.] 

BryoJogist,  viii.  (1905)  pp.  97-8. 

^yoft,  T.— Bin  Beitrag  snr  Xenntnis  der  Lanb-  nnd  Lebermoos-flora  yon 
hiiiBiML  (A  contribution  to  a  knowledge  of  the  mosses  and  hepatios  of 
fiirfinia.)  Ber.  Zllrich  Bot,  Oes.,  ix.  (1905)  pp.  41-67 ; 

Anh.  Ber.  SchtoeiM.  Bot.  Oes.,  xv. 
Hill,  E.  J.— Xaealjpta  proeera  Bnioh. 

[On  charaoters  presented  by  a  sterile  plant  as  compared  with  E.  eontorta ; 
on  the  plants  with  which  it  associates ;  and  on  its  distribution  in  North 
America.]  .     Bryolcgiet,  viii.  (1905)  pp.  107-10. 

HiiLisB,  L. — ^Vote  prtiiminaire  snr  les  Hepatiqnes  des  enyirons  de  Besao9on. 
(PtoKniinary  note  on  the  hepatios  of  the  neighbourhood  of  Besan9on.) 

BuU.  Soc.  Hist.  Nat.  Besangon  (1905)  16  pp. 

^'II^^  P-— Beitrige  snr  Moosflora  Ton  Pommem.  (Contributions  to  the  moss- 
uas  of  Pomerania.) 

[GsUs  attention  to  the  more  interesting  species  to  be  found  in  certain 
localities.]  Allg.  Bot.  Zeitschr.,  xi.  (1905)  pp.  151-4. 

HoLKisQB  B,  J.  M.— A  Vote  on  Loeal  Xoss  Distribution. 

[Chi  certain  species  which  occur  respectively  on  the  arid  tops  and  at  the 
moist  bases  of  the  bluffs  that  stretch  along  the  upper  Mississippi.] 

BryoJogtst,  viii.  (1905)  pp.  112-18. 

BpiTEB,  J.—Oloranodontinm  longirostie  at  Holywood. 
[An  uncommon  species  found  in  Co.  Down.] 

Irish  Naturalist,  ziv.  (1905)  p.  222. 

BcisoT,  T.^Beerologle ;  L'Abb^  BonUy ;  A.  Le  Orand ;  H.  de  Poll 
[Obituary  notices  of  these  botanists.] 

Bev.  Bryolog.,  zzrii.  (1905)  pp.  114-15. 

IsoHAM,  W.— Mossss  and  Hepaties  near  Leybnm. 

[Short  lists  of  species  gathered  in  Wensleydale,  the  rarest  being 
Pedinofh^um  interruptum  var.  pyrena^oum,  once  previously 
found  m  Yorkshire.] 

NaturaUst,  No.  585  (1905)  pp.  299-800. 
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iMQHAii,  W. — llofieg  ind  Hepatiei  of  Aikrigg  and  DisMflt. 

[Lists  of  the  more  rare  species  gathered  at  Askrigff,  Whitf 
Oill,  Seminerwater,  etc.,  hy  the  Yorkshire  Natorali 
Union,  confirming  many  of  the  records  made  by  B.  Bai 
some  years  ago.]         NaturcUist,  No.  684  (1905)  pp.  278- 

Vew  and  Bare  Hepaties  and  Motses  from  Torkshire  and  Durham 
[Describes  and  figures  Kantia  iriehomams  var.  tiquaticaf  a  i 
variety,  remarkable  for  its  blue-green  colour,  longly 
current  leaf-base,  and  deeply  cleft  ovate  stipules.  Q 
distribution  and  main  characters  of  MarsupeUa  Pean 
and  notes  on  five  other  hepaties  and  two  mosses.  Desci 
a  curious  forking  of  the  pellucid  apical  cell  of  the  1 
nerve  in  three  several  gatherings  of  BarbulaconvoUUa 
sardoa.]  NaturaUst,  No.  581  (1906)  pp.  171-4  (fi 

Jaap,  O.^Sin  Kleiner  Beltrag  mir  Moofflora  das  Thtlxingor  Waldei.     (A  si 
contribution  to  the  moss-flora  of  the  Thuringian  Forest.) 

AUg.  Bot.  Zeitschr.,  xi.  (1906)  pp.  106-8, 15 

Weltero  Boitr&go  nir  Mooiflora  dor  VordfrioiUolion  InsotaL     (Fui 

contributions  to  the  moss-flora  of  the  North  Friesland  islands.) 

Schr.  Nat,  Ver,  Schleswig-Holstem,  xiii.  (1905)  pp.  61 

Lano,  W.  H.-— On  the  Morphology  of  Cjathodiun. 

[Describes  the  structure  and  development  of  C.  fcUitUasimum  and  C  c 
fuzrum.  In  structure  of  thallus  and  antheridium,  and  in  develop] 
of  sporogonium,  the  genus  is  closely  related  to  Targioma,  Cyathoi 
reveals  itself  to  be  a  reduced  Marchantiaceous  form.] 

Ann.  of  Bot,,  xix.  (1906)  pp.  411-26  (2 

liBTT,  H.  W.— Votes  on  somo  Hopatioi  of  Ulster. 

[Of  the  species  recorded  a  century  ago  in  Templeton*s  MS.,  13  have 
regarded  with  suspicion ;    Lett  has  rediscovered  eight  of  these, 
amplifies  Templeton's  notes  about  them.    He  adds  notes  on  34 
species  found  by  himself  in  Ulster,  in  which  province  they  are  ra 
had  been  overlooked.]  Irish  NaturaUatf  ziv.  (1906)  pp.  1 

Lbvibb,  E. — ^Xnioinoe  rare  e  nnore,  raeeolto  in  Sardegna  dal  Dott.  Th.  H< 
(New  and  rare  Musoinee,  collected  in  Sardinia  by  Th.  Herzoff.) 

[Contains  descriptions  of  three  new  mosses,  and  notes  on  tine  distributi 
the  mosses  and  hepaties  in  the  island.] 

BuU,  Soc,  Bot,  ItaX,,  1905,  pp.  2S 

Lewis,  J.  F.— The  Plant  Bomains  in  the  Soottiih  Peat  Mosses.     Pait  I 
Soottiih  SouthMn  Uplands. 

Trans.  Boy,  Soc,  Edinburgh,  xli.  (1905)  pp.  699-723  (6 

LoiTLBSBBBOBB,  K.— ZoT  Moofflom  doT  Oosterroiohiaehen  Xttstonl&ader. 
the  moss-flora  of  the  coast-lands  of  Austria.) 

[List  of  109  hepaties ;  a  supplement  to  Sendtner's  list  published  in 
AploMia  Schiffneri  is  new.] 

Verh,  k.k.  tool.  hot.  Oes,,  Iv.  (1905)  pp.  4' 

Macvioab,  S.  M.—Oensns  Catalogue  of  British  Hepaties. 

[Compiled  for  the  British  Moss  Exchange  Club ;  comprises  70  genex 
249  species,  classified  after  Schifiner*s  scheme.  Distribution  aco 
to  vice-counties,  which  are  112  in  Great  Britain  and  40  in  Lreland, 
alogue  obtainable  from  Mr.  Ingham,  52  Haxby  Boad,  York.] 

York:  1905, 

Ma 00 1,  L. — Oli  ooebi  di  alenni  Mnoehi    (The  gemmsB  of  some  mosses.) 

Varietas,  Milano,  1904,  pp.  252-4 ;  e 
Hedwigia,  zliv.  (1905) 

Mansion,  A. — Oompto-rendn  do  PoKcnnion  bryologiqno  dn  16  Oetobre  1 
Ptoot  ot  i  noriyaL  (Beport  on  the  bryological  exour 
P^rot  and  Florival  on  Oct.  16, 1904.) 

Bull,  Soc.  Boy.  Bot,  B^giqus,  zlii.  1  (1905)  pp.  1 
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Iinios,  A— VoCm  rar  U  Ttelygyxinm  reptni  Br.  Xnr.  et  le  yoBtiiiAliB  dalMar- 
]l€a  Br.  Xvr.,  efpioes  nonTtUM  poor  la  flora  bolgt.  (Notes  on 
these  specieB  new  to  the  Belgian  flora.) 

Tom,  cU.t  pp.  106-10. 
n  »  Vote  oar  dou  TaziMt  ramaiquaUii  do  Mmehiftet  nouTaUoi  ponr 
la  Belgiqio:  Hjpnm  mollincnBi  Hedw.  Tar.  iqiiarniloram 
BobL  €t  TlagiothoeivB  dontteahitiiia  B.  8.  Tar.  aptyohmi  flpmee. 
^ote  on  two  remarkable  varieties  of  mosses  new  to  the 
Belgian  flora.)  Tom,  cU,,  pp.  99-101. 

•  „  Votea  aor  los  Ptorigoneiimm  laBiellatam  Jar.,  Ljoehlfna  lanoeolata 
Vaoa,  yossomhronia  swipiflfonnli  Be  Hot,  Broatelia  axenata 
Behlmpi,  BieiaavB  BIyttii  Br.  Bar.,  esp^oes  nonTalles  ponr  la 
flora  Mga.    (Notes  on  these  species  new  to  the  Belgian  flora.) 

Tom,  oU,t  pp.  61-71. 

»  n  Bilaa  do  raaaie  bryolegiqne  Mga.  (Balance  sheet  of  Belgian 
bryology  for  the  year.  Tom,  dL,  pp.  3i-^.) 

n  n  Tlosa  des  Hftpatlqaes  de  BeUriqiie.  rPlora  of  the  Belgian  hepatics. 
[First  inrtahnent,  describing  all  the  thalloid  species.] 

Tom,  cU,t  pp.  44-112. 

n      n        &  Ch.  Si^addbr— Botes  sor  le  Grinmia  DoniaBa  8m.  et  lo 

Bryam  obeoaieam  Hornsoh.,  osploes  non- 
Telles  poor  la  Belgiqae.  (Notes  on  these 
species  new  to  the  Bdgian  flora.) 

Tom,  cU,,  pp.  101-5. 

»      n  It         Bote  sar  lo  Jangcnaaaaia  eordifolia  Hook., 

oipioe  noaToUe  poar  la  flore  beige.  (Note 
on  /.  cordi/oUa,  a  roecies  new  to  the 
Belgian  flora.)  Tom.  eit.,  pp.  G9,  60. 

XiiCEAL,  E.— Bor  la  zoprodiiBtioa  aserooUo  ot  lo  rftgfoftration  ehea  oortainos 
^mioaaaiiilios  (On  asexual  reproduction  and  regeneration  in  certain 
JvofKmanniaoesB.)  Tom,  cU,,  pp.  7,  8. 

Viuia,  A— mpatiqaoa  rftooltios  A  Balloroy  ot  daas  la  fordt  de  Oorisy  (OalTados). 
(H^akics  collected  at  Balloroy  and  in  the  forest  of  G^risy.) 

Bev,  Bryolog,,  xxziL  (1905)  pp.  105-6. 

Iiiiia7,  J.— loe  Masoiatos  da  littoral  beige.  (The  Muscines  of  the  Belgian  coast. 
BuiL  Jard.  Boi,  Mat  Brttxelles,  i.  No.  6  (1905)  15  pp. 

n      „       Ditto.        Ditto. 

[The  mosses  of  the  sand  dunes,  their  associations,  distribu- 
tion, and  conditions  of  existence,  etc.] 

BulL  8oc,  Boy.  Bot,  BOgique,  xlii.  1  (1905)  pp.  Ul-62. 

^TouscHSK,  F.— Bryologisoh-floxistifeho  Mittoilaagon  aas  Biodoroestorroich 
l^lwsnadoror  BorfleUohtigangdor  MoosfloraTon  Sntoastotton  and  TTnigobung. 
lotyological  flotristic  notes  fnmi  Lower  Austria,  with  special  reference  to  the 
in0ia>flota  of  Seitenstetten  and  its  enyirons.) 

88  Jahresb,  k,  k,  StcuUigymn,  Biichenberg,  1905,  pp.  8-36. 

^mii,  Oh.— Vote  lar  la  TariM  soabrifolia  Lindb.  da  Xyarolla  jalaeoa  (YilL) 
«7*  Bv.    (Note  on  M.  julaeea  var.  sco&ri/oiia.] 

Bev,  Bryolog,,  xxxii.  (1905)  p.  98. 

^1410,  P.— Anomalie  di  srUappo  del  rieottaeoli  fmnmiaili  di  Lunalaria  Talsaris 
Eck.    (Anomalies  of  development  of  the  female  receptacles  of  Lumuaria 

[An  aoeount  of  Tariations  obserred  in  plants  collected  in  Sicily.] 

Malpighia,  xix.  (1905)  pp.  811-15  (1  pi.). 

^^^^KK,  K.«-ta  the  Oontrooomo  of  Hepatioa. 

Boi,  Mag.  Tokyo,  xiz.  (1905)  pp.  98-101. 
^<>OftB,  A  G.-Bporogono8is  in  FallaTioiBia. 

Bot,  OatstU,  xl.  (1905)  pp.  81-96  (2  pis.). 
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MttLLBB,  K.  (Frib.| — Xonograpihie  der  Lebermooigattiiiig  Seaptoift  Dun.   (Moi 
graph  of  Scapama,  a  genus  of  Hepatioe.) 

[Treats  of  all  the  66  known  species  in  9  groups.] 

Nov,  Act.  Leop.-Carol,  DeutscK  Akad,  Naturf,  Ha 
Izzziii.  (1906)812pp.,52 

MttLLBB,  K.— Beitrftgenr  OhemieniedererPflameiL  L  XHeehemifohsZuanun 
ietnmg  der  ZoUmembraneii  bei  yenehiedenen  Kryptogamen.  H  Bdtntg 
gimntnfs  der  &theriiehen  Ola  bei  Lebermooien.  {Oontributions  to  the  ohemii 
of  the  lower  plants.  I.  The  chemical  composition  of  the  cell-membrane 
various  cryptogams,  n.  Contribution  to  a  knowledge  of  the  ethereal  oil 
Liverworts.)  InoMg,  Diss,  (Freiburg,  1905)  55  pp. ;  see  also  Hoppe-Seyl 

Zeitschr,  Physiol  Chenie,  xlv.  (1906)  pp.  265-] 

Nobdbn8Kj6ld,  O.— WissensehaftUohe  Ergebniiie  der  Sehwediiehen  Szpedii 
naeh  den  MagellanilMiidem  1896-1897.  (Scientific  results  of  the  Swedish 
pedition  to  the  Magellan  district.) 

[Contains  hepatics  determined  by  Stephani.] 

Stockhohn:  Norstedt,  1906,  iii.  2,  pp.  817-623  (11  p 
Pa  BIB,  E.  G.— Index  br^ologicni.    (Index  of  mosses.) 

[Oontmuation :  Mnium — Bhc^hidostegium,'] 

Paris :  Hermann,  2nd  ed.,  ii.  fasc.  zvii.-xviii.,  pp.  265-^ 

iii.  fasc.  xix.-xxi.,  pp.  1- 

„       „       MoBoinftei  de  I'Afiiqua  oooidentale  Fran9aite.  (Muscinee  of  Fr€ 
West  Africa.) 

[List  of  18  species,  9  of  which  are  described  as  new.] 

Bev.  Bryolog.,  zxxii.  (1906)  pp.  IC 

Paul,  H.~^Beltraf  lur  Moosflora  von  Oberbayem.    (Contribution  to  the  moss-j 
of  tipper  Bavana.) 

Mitt.  Bay.  Bot.  Ges.  Erforsch.  heim.  FL,  1906,  pp,  45^ 
PiTBBS,  A.— Oompte-reiidn  de  rexeundoa  de  la  section  bryologiqne  la  16  Xal  1 
A  Bauehe  at  Dorinne.    ^Report  on  the  excursion  of  the  bryological  sectic 
Bauche  and  Dorinne,  May  15, 1904.) 

[Lists  of  Muscineffi.]  Bull.  Soc.  Boy.  Bot.  Beloique,  x 

(1905)  pp.  ( 
P o  D  Pi B A,  J.— Yysledky  bryologiekeho  y^  knmn  Moravy  n  rok  1904-5.    (Bei 
of  bryological  researches  in  Moravia  in  the  year  1904-^.) 

Jahrb.  Natw.  Klubs.  Prossnits,  1905,  8vo,  88 
see  also  Oesterr.  Bot.  Zeitschr.,  Iv.  (1905)  p. 
PoTiEB  DE  LA  Vabdb,  B.— Votai  SOT  qualquas  musointe  das  08tai-du-] 
(Notes  on  some  Muscinesd  of  Cdtes-du-Nord.) 

BvU.  Soc.  Sci.  Nat.  de  VO.  de  la  Fr.,  v.  (1905)  pp.  i 

Qiu  bllb,  F.—  Beitr&ge  nir  Mooiflora  von  Heiligenstadt  in  Thttringan.    (Cont 
tions  to  the  moss-flora  of  Heiligenstadt,  in  Thuringia.) 

MiU.  ThUring.  Bot.  vimtM.xix.  (1904)  pp.  1 
Bbbvbs,  J.—Livarworts. 

[Brief  list  of  species  collected  at  Scotton.] 

Naturalist,  No.  584  (1905)  p. 
Bbnauld,  F.,  &  J.  C  ABDOT— Mnsei  Oostaricenses.     (Mosses  of  Costa  Bica.) 

[A  list  of  48  species  collected  by  Fittier ;  se 

of  them  are  described  for  the  first  tim 

Bull.  Soc.  Boy.  Bot.  Belt 

xli.  1  (1905)  pp.  \i 

M         „  „       „       Mnsei  exotici  novi  val  minus  oogniti.     (£ 

mosses,  new  or  but  little  known.) 

[Numerous   descriptions  of  new  species 

varieties  of  mosses  and  hepatics  fro: 

nous  localities — ^Madagascar,  India,  J 

Pacific,    Central  America,   West   tn 

Africa,  etc.    The  hepatics  are  desorib 

Stephani.]  Tom.  cit.^  pp.  'i 
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Elu,  J.-Oiananm  vizida  Liiidb.  w.  dsntotnm,  due  iatenwiMite  nraa  Moot- 
ViKirtit    (An  intereBting  new  variety  of  moas.) 
[A  desenptkm  of  this  moes,  together  with  its  woodland  surroundings.] 

Hedwigia,  zlv.  (1906)  pp.  40-48. 
ktimt^  v.— Bcyologisdha  Vragmento.    (Bryolog^cal  notes.) 

[xxm.  Some  hepatios,  especially  OephaloMiellaf  new  to 
the  French  flora,  xziv.  On  Jungemumnia  mimUa 
1 /Sprocera  N.  ab.  E.  xxv.  Some  remarks  on  CepAoZo^ 
tieUa  papiUoaa  (Douin)  Schiffn.,  and  its  occurrence 
in  Bonemia.  xxyi.  On  the  occurrence  of  Bieoia 
CrogaUU  Lev.  in  Italy.] 

Oesterr,  Bot  ZeUsehr,,  Iv.  (1905)  pp.  289-95. 

.  „  Srgebnisse  dor  brjologisdhen  Xzknnionoii  in  Vordbdhmon  vnd 
im  Rieiengobirgo  im  Bommor  1904.  (Results  of  the  bryo- 
loffical  excursions  in  North  Bohemia  and  in  the  Riesen- 
gebirge  during  the  summer  of  1904.) 

[Annotated  lists  of  mosses  and  hepatics.] 

8B.  Deutsch,  Nalurw.^med.  Verem.  **  Lotos," 
Prog.  XXV.  (1905)  pp.  12-58. 

fiber  dio  onropafaehim  Lobermooio  mit 

nplaro  deo  Ixiieeateiiworkoi  HopatioM 

(Critical  remarks  on  the  European 

hepi^cs,  with  reference  to  the  specimens  of  the  published 

set  "  Hepatics  Europeaa  exsiccate.*') 

Tom,  oU,,  pp.  109-70. 

^^!?!?A"'  ^*  ^^^  Lautsbbagh,  K.~Vaehtrigo  nir  Flora  dor  BeutiohoB 
wt^ieUsto  in  dor  sildsoo.    (Supplement  to  the  flora  of  the  German  Protec- 
tor in  the  South  Seas.) 
[CoQleins  16  hepatics  and  9  mosses.] 
.  Leipzig :  Bomtrager,  1905,  68  pp. 

s»PBAHi,  F.— Spooioi  HopatieanmL 

[Continuation.     Descriptions  of  new  species  of  PlagiochUa  (end),  Tyli- 
manikus,  Leioseyphua.]  BuU.  Herb.  Boissier,  v.  (1905)  pp.  786-51, 

885-900,  917-^,  1129-44. 

^i^OT,  L—Additioiii  ot  Corroetlons  i  la  flore  brydoffiqno  do  la  Sartho.    (Addi- 
vm  to  and  corrections  of  the  moss-flora  of  the  Sarthe.) 
[Among  ottier  changes  Thuidium  recognitum  is  struck  out,  its  roecimens 
being  referred  to  2*.  FMUberii  mostly,  and  a  few  to  T,  deiiaUuium,] 

BuU.  Acad.  Int.  O^ogr.  Bot.,  xiv.  (1905)  pp.  180-2. 

^eui,V.^2ii7  Xoosflora  dor  ProTini  Poson.  (On  the  moss-flora  of  the  Posen 
P'^'^inee.)  Zeitschr.  Nat.  Abt.  Deutach.  Oes.  Posen  Bot., 

xii.  (1905)  pp.  1-18. 

^^^1,  H.— Votoo  on  tho  Fhyiiology  of  the  Sporophyto  of  Tonaria  and  of  MniuuL 

Beth.  Bot.  Centralbl,  xix.  (1905)  Abt.  i.,  pp.  84-44. 

irw'  Bbokck,  H.— Catalogue  doi  plantos  obtervte  auz  onvirou  d'Anyors. 
^^^JQgoe  of  plants  observed  in  the  neighbourhood  of  Antwerp.) 
[HoMesana  hepatics.] 

BuU.  8oc.  Boy.  BoU  Belgique,  xlii.  1  (1905)  pp.  18-22. 

^lUvovsKf,    J.— Yorgleiohondo    Morphologio    dor    Fflaaien.      (Comparative 
»oj*<dogy  of  Plants.) 
l^ttt  1,  containing  chapters  on  Musci.] 

Prag :  Bivn45, 1905,  gr.  8vo,  277  pp.  200  figs,  2  pis. 

^^^I'L,  G.  H.— Thuidinm  dolioatalum  Mitt,  in  Co.  Dublin.  (A  rare  species 
nttod  on  land-hills  by  the  sea  at  Malahide  in  the  spring  of  1904,  and  twice 
POBTioody  found  in  Ireland.)  Irish  NaturaUst,  xiv.  (1905)  p.  188. 

tfw^^^''    ^* — KTyptogainonflora   dor   Froiini   Brandenburg.      Laubmooso. 
(^(ogunio  flora  ot  the  province  of  Brandenburg.    Mosses.) 
[Continuation.    Heterocladium — Plagiothecium.] 

Leipzig:  Bomtrftger,  1905,  Band  ii.heft  4,  pp.  678-882  (figs.). 
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Watts,  W.  W.,  &  T.  Whitblboob— 0«nsiii  MuMomm  AutnliMiilvm. 

[A  olassifled  catalogue  of  the  frondose  moBses  of  Anstralia  and  Taflmanii 
Abstr,  Proc.  Linn,  Soc.  N,8.  Wales  (Sept.  80, 1906)  8 

WolcbXmskt,  J.— Adatok  Xagyarornftg  lombot  moliaiiiak  iimervtohn.    (C 
tributions  to  a  knowledge  of  the  mosses  of  HoBgary.) 

mv?m.  k59lenL  iv.  (1905)  pp.  Sa 

W0B8DB1.L,  W.  C-  The  Priaeiplef  of  Kotphologj. 

[DiscosBes  the  Brvophytes  as  indicating  stages  in  the  evolation  of 
higher  plants.]  New  Phytologist,  iv.  (1906)  pp.  124-88, 163 

Yd  UNO,  W.— The  Hepatioi  of  the  Olenihee  IMitriet. 

[Adds  12  new  records  for  E.  Perthshire,  6  for  Forfarshire,  5  for  S.  A 
deenshire,  and  1  for  Scotland— Cep^uUoif«Ua  JackU.  The  papei 
the  result  of  a  week  spent  in  collecting  during  July  190i,  and  com 
of  a  series  of  field-notes.] 

Trofu.  Proc.  Bot.  800.  Edinburgh,  zziU.  (1905)  pp.  9S 

ZoDDA,  G.—Le  Brioflte  del  Messinese.    (Bryophytes  of  the  Messina  district.) 

AtU  Accad.  Dafnica  Acireale,  i.  (1906)  1^ 

„      „       XTna  gita  aUe  isole  SoUe.    (A  trip  to  the  ^olian  Isla  ds.) 
[Contains  mosses  and  hepatics.] 

AtU  Accad.  PelorU,  xix.  (1904)  38 
See  also  Hedwigia,  zliv.  (1905)  p. 


Thalloplisrta. 

Alg». 
(By  E.  8.  Gbpp.) 

.  Morphology  and  Biology  of  Algss.* — F.  Oltmanns  has  brooghl 
the  seoond  volume  of  his  great  work  on  the  Morphology  and  Biolo^ 
Alg».  This  volume  gives  a  general  survey  of  the  whole  subject,  ^ 
the  first  volume  dealt  only  wi^  the  systematic  side  of  the  ^up. 
author  emphasises  the  fact  that  his  views  as  to  the  relation  01  the  va: 
groups  to  each  other  are  put  forward  as  rather  tentative  than  final, 
considers  that  all  algaB  originated  from  the  protista,  rising  tim 
fla^ellata  along  different  lines  to  true  algSB ;  ana  he  holds  that  sexn 
did  not  appear  first  in  one  group  and  spread  from  that  to  the  rest  o 
algsB,  but  mat  it  appeared  quite  independently  in  various  families, 
atoo  thinks  that  in  each  large  group  development  of  oogamy  has  st 
from  a  rather  poor  isogamy.  The  main  divisions  into  which  the  pr 
volume  is  divided  are  as  follows :  the  system  of  alg»,  the  develop 
of  the  reproductive  organs,  the  algal  cell,  nutrition  of  algsB,  conai 
of  Ufe,  periods  of  vegetation,  stimulation,  polymorphism,  altemati 
generations,  adaptation,  apparatus  and  methods  of  work,  indc 
authors,  index  of  subjects.  From  these  headings  it  will  be  seen  th 
the  ground  is  fairly  covered,  especially  as  the  author  has  consulte 
latest  papers  on  the  various  suojects.  Under  adaptation,  all  the 
forms  of  algse  are  dealt  with,  bush-like,  hollow  and  swollen,  whip 
net-like,  etc.,  dorsiventral,  cushion-shaped,  and  encrusted  forms, 
phyt^  endophytes,  and  parasites,  plankton,  aerial  forms,  and  s] 
symbiotic  both  with  other  plants  and  with  animals.    The  book  is 

*  Jena:  Gustav  Fischer,  1906,  vi.  and  448  pp.  160  figi.  in  text,  8 
tahles. 
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^fltnted,  and  references  to  literature  are  given  at  the  end  of  each 

Fhyeologieal  Hotes  of  the  late  Isaac  Holden.*— F.  S.  Collins 
Wiriertaken  to  edit  tlie  valuable  notes  of  Holden,  with  whom  and 
SefickO  he  was  aaaociated  in  the  issue  of  the  ''Phycotheca  Boreali- 
laoicaDa.*'  Holden  was  an  indefatigable  collector,  and  his  notes  will 
^  moA  interesting  to  all  algol(^t8.  In  the  publication  of  them,  the 
aeord  n  not  in  chronological  order,  but  hj  species ;  the  marine  and 
isdi-mt^  forms  from  Ck>nnecticut  localities  oeing  in  separate  lists. 
Tider  eudi  species  (or  variety)  are  given  the  numbers,  the  localities^ 
ad  the  dates ;  and  wbere  specmiens  of  the  number  in  question  were  dis- 
:cbcted  in  the  **  Phycotiieca  Boreali- Americana,**  they  are  indicated  by 
ik  initials  P.B.A.,  with  the  respective  number.  A  list  is  also  appended 
of  spe^B  ooUected  by  him  in  Newfoundland. 

Seaweeds-t — !>•  W.  Bevan  describes  in  very  popular  form  the  three 
noQu  of  marine  algae,  brown,  red,  and  green.  The  conmionest  species 
Ke  fambed,  and  some  of  them  are  figured.  (It  may  be  worth  remark- 
Of  Ifaat  %.  6  on  p.  202  is  wrongly  named  Laminaria  digiUxta.  It 
T^reaents  a  plant  of  L.  Cloustoni).  The  author  gives  useful  hints  to 
looU-be  collectors  as  to  the  best  way  of  drying  and  mounting  sped- 
seoB,  and  he  also  describes  the  escape  of  zoospores  in  Cladophara 
nyaifris,  and  the  best  method  of  showing  their  hehotropic  tendency. 


of  Bora  on  Marine  AlgSB.^— C.  Techet  describes  the  extra- 
sdinary  effect  of  a  strong  north  wind  (the  Bora)  on  the  shores  of  Istria 
Bad  eqiecially  at  Trieste  in  the  early  part  of  1905.  The  algal  vegetation 
wldcii  was  not  adequately  submerged  was  either  injured  or  destroyed. 
DkbfUa  dichotoma  disappeared  almost  entirely,  and  many  algse,  Cfalli- 

Chyloeladiay  Uystosira  abrotanifolia,  Ulva,  and  Bryopsis  were 


partlv  destroyed.  In  their  places  there  appeared  after  a  short  time  a 
corner  of  feunllariese,  such  as  had  never  been  observed  before,  and 
Aree  mondis  later  they  were  still  there.  They  consisted  chiefly  of 
ipedcs  of  Navieula^  a  genus  which  lives  well  in  low  temperature.  The 
att  at  the  time  was  scarcely  40^  F.  near  the  surface. 

Method  of  Drying  AlgSB  speedily.!— J.  Chalon  describes  a  prac- 
Qcsl  way  of  overcoming  the  difficulties  of  drying  marine  algse,  when 
tZBvdling.  He  carries  with  him  on  his  travels  a  plate  of  red  copper, 
affTcd,  1^  nam.  thick.  The  other  dimensions  are  80  and  85  cm.  This 
is  placed  on  one  of  the  common  petroleum  stoves  found  in  all  house- 
mds  abroad.  On  one  side  lies  the  heap  of  drying  papers  with  algaB  in 
]ieee8B  of  being  pressed,  and  each  sheet  is  by  turn  placed  on  the  hot 
Qopper  plate  over  the  stove,  the  algaB  being  meanwhile  removed  and 
iq&oed  when  die  sheet  is  dry.  The  dry  sheets  form  bv  degrees  a  heap 
on  the  other  side  of  the  stove,  and  in  a  short  time  all  the  algaB  are  once 
bdng  pressed  between  quite  dry  papers.    This  arrangement  saves 

•  Bhodora,  viL  (1905)  pp.  168-72,  222-43. 

t  Kaowiedga  uxd  SoL  News,  U.  (1906)  pp.  202-3,  226-6, 248-9  (23  figs,  in  text). 

:  O60lerr.  bot.  ZoitMhr.,  W.  (1906)  pp.  288-9. 

{  BoU.  Soo.  Roy.  Bot.  Belgiqna,  idU.  (1904-5)  p.  95. 
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time  and  trouble,  and  specimens  which  might  be  rained  by  mould  i 
dried  in  safety. 

Algs  at  the  Caen  Herbarinm.* — J.  Chalon  gives  some  imporb 
information  r^arding  the  herbaria  preserved  at  the  Facolt^  des  Scien 
at  Caen,  where  he  ht^  been  working  recently.  Each  collection  is  k 
separate,  and  a  catalogue  is  being  prepared  wmch  will  enable  a  stadeni 
find  at  once  any  species  he  may  desire  to  see  in  any  of  the  separate  herba 
The  collections  of  marine  algaB  by  Lenormand,  Br^bisson,  Lamouro 
Chanvin,  and  Yieillard  are  to  be  f onnd  at  Oaen,  and  all  facilities 
study  are  given  by  the  courteous  keeper  of  the  institution,  Profef 
Lignier. 

OyanophycesB.t — F.  Brand  publishes  remarks  on  some  doubtful  po 
connected  with  Cyanophycese.  The  first  of  tliese  treats  of  the  so-ca 
gas  vacuoles,  and  the  author  gives  an  historical  account  of  the  work 
views  of  other  writers.  He  confirms  his  own  former  oonclusi 
namely,  that  even  the  CyanophyoeaB  which  form  the  "  water  bloom" 
not  contain  red  bodies  at  all  times ;  and  that  in  Andbanaflos-aqua 
formation  of  these  bodies  is  preceded  by  an  extraordinary  conditioi 
the  cell  contents.  The  second  note  deals  with  various  apical  < 
among  Cyanophycese,  and  adds  to  our  knowledge  on  the  subject, 
third  gives  information  as  to  the  (]uick  staining  of  Cyanophycese,  wl 
has  been  treated  of  by  the  author  m  a  previous  paper. 

Fresh-water  Algs  Arom  the  Orkneys  and  Shetlands.^— W. 
G.  S.  West  visited  these  islands  in  August  1908  for  the  purpo8< 
studying  the  fresh-water  algae.  They  record  447  species,  of  whiwi  5 
new,  as  well  as  some  varieties.  Comparisons  are  drawn  between 
fresh- water  algae  of  these  islands  and  tnose  of  the  Faerdes  and  Icel 
as  enumerated  by  Borgesen.  Out  of  174  Desmids  recorded  from 
Faeroes,  118  occur  in  the  Orkneys  and  Shetlands ;  and  out  of  58  sp 
of  Desmids  known  from  Iceland  50  have  now  been  found  in  the  Ork 
and  Shetlands.  The  fresh-water  plankton  was  not  very  rich,  and  tl 
attributed  by  the  authors  to  the  wetness  of  the  season  and  die  shal 
ness  of  the  lochs  examined.  A  table  of  comparison  shows  the  occun 
of  the  species  of  phytoplankton  in  the  Orkneys,  Shetlands,  and  Fae 
In  the  general  systematic  account  of  the  collections  the  authors  re 
the  localities  where  each  species  was  found,  and  occasionally  add  n 
Two  plates  show  the  new  or  rare  forms. 

Diatom8.§ — H.  H.  Oran  publishes  a  work  on  the  plankton  oi 
northern  seas,  which  includes  all  species  hitherto  recorded  nortl 
50°  N.  Lat.,  as  well  as  a  few  tropical  forms,  which  may  possibl 
found  in  those  seas.  A  short  description  is  |iven  of  the  stmc 
reproduction,  occurrence  and  distribution  of  diatoms  in  general 
instructions  are  given  as  to  their  preparation  and  examination, 
author  regards  the  pelagic  forms  as  oeing  the  typical  representativ 
marine  plankton.    As  regards  the  fresh-water  and  littoral  forms,  s 

♦  BuU.  Soc.  Roy.  Hot.  Belgique,  xlii.  (1904-6)  pp.  96,  97. 

t  Hedwigia,  xlv.  (1906)  pp.  1-16. 

t  Trans,  and  Proo.  Bot.  Soc.  Edinbun^h,  zxiii.  (1906)  pp.  3-41  (2  pis.) 

§  NordiBohes  Plankton.    Kiel :  Brandt,  theil  xix.  (1906)  146  pp.  178  nge. 
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lA^hsTehiUierto  been  observed  as  chance  constitaents  of  marine 
limoa,  tliey  axe  mentioned  only,  together  with  a  note  of  the  locality 
aisrelaenoe  to  the  best  description  and  a  plate  of  each  species  in 
iaolrae.  A  key  is  drawn  up  for  those  genera  which  are  fnllj  treated, 
oitee  indnde  altc^eiher  175  species.  To  each  species  is  appended 
iitfll  ^nonTinj,  references  to  literature,  a  description,  and  a  short 
s«  of  the  diBferilKition.  All  but  3  species  are  figured,  and  most  of 
^■aiediown  in  several  positions ;  18  of  these  figures  of  species  in 
tisoA  positions  are  new,  and  86  species  are  represented  by  new 
tanB^ ;  ai^  3  ne^r  forms  of  existing  species  are  described. 

Katoas  d  the  Trentino.*— Y.  Largaiolli  gives  a  short  report  on 
ae  dJBtoms  f oond  by  him  in  the  river  Noce,  which  rises  in  the  Ortler 
rsf  and  flows  into  the  Adige.  The  author  has  taken  samples  from 
aen«9  at  three  points,  near  its  source,  about  half-way  along  its  course, 
ed  near  the  moaw.  Forty-five  species  and  varieties  are  recorded,  of 
'^  one  form  is  new  for  die  Trentino  district,  while  7  of  them  are 
'SL  The  first  sample  is  characterised  by  the  presence  of  Ceratoneis 
^nai,  and  the  second  by  the  preponderance  of  UpmbelltB.  A  table  of 
^ipecieB  is  given,  widi  their  distribution  in  Trentino. 


hsiil  Biatoms.t — J.  Pantocsek  has  studied  the  fossil  diatoms  from 
^s^OBiB  in  Hungary  and  various  other  parts  of  the  world.  In  a  short 
p^  he  describes  a  new  genus,  Szechmyia,  and  17  new  species,  and 
^cci  68  of  tJie  species  described  in  the  paper.  Another  and  larger 
swribiidon  %  to  our  knowledge  of  fossil  Bacillariese  is  published  in  the 
iocdptionB  of  the  species  figtured  in  his  tables  1-42  of  the  **  Atlas  der 
^^vioi  BadUarien  Ungams."  In  the  third  nart  of  that  work  584  new 
7  bde  known  species  were  figured,  and  the  text  is  now  published 
^Bately.  The  diatoms  there  treated  of  include  species  from  Bulgaria, 
Moravia,  and  Japan,  as  well  as  Hungary. 


A  Hew  Genus  of  Plankton  Alg8B.§  —  W.  Schmidle  describes  a 
^a  ilga  which  he  has  found  in  a  collection  of  plankton  made  by 
I«terfoora  at  Boxheim.  The  alga  in  question  is  veiy  small,  5-8  fi  long 
ttl  «boQt  2  iJL  broad.  It  forms  a  coenobium  consisting  of  two  half- 
aoon-diaped  cells,  placed  as  a  rule  crosswise.  Beproduction  occurs  by 
^cfl-divinoii,  each  cell  dividing  first  across  and  then  lengthwise.  The 
KEflobium  is  formed  by  the  two  pairs  of  the  longitudinal  division. 
^  alga  forms  the  type  of  a  new  genus,  Didymogmea^  and  is  allied  to 
iiitmutrum  Lag. 

Protiflta  Plankton.||— This  paper  by  E.  Jdrgensen  deals  with  the 
larioe  plaoikton  of  the  N.W.  part  of  the  coast  of  Norway,  and  is  pub- 
^iM  in  connection  with  the  Hydrographical  and  Biological  Investiga- 
t^ns  in  Norwegian  Fjords.    The  work  is  divided  into  three  sections : 

*  AttI  Acead.  Soi.  Yen.  Tr6nt..l8tr.,  U.  (1905)  pp.  1-8. 
f  VefhftDdl.  Vct.  Nat.  und Heilk.  Presborg  (1908)  18pp.,  2 pis. 
t  Botr.    Eenntn.  Foosil.  Baoillarien    Ungams.    m.  Pozsony  (ProBbarg) : 
Wi^nd.  1905, 118  pp.  f  Hedwigia,  zlv.  (1906)  pp.  84>5. 

1  Bcrgens  MufleaxiM  Skrifter,  1906,  pp.  49-118, 146-51  (2  pis.). 

W.  tltU  1906  F 
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(1)  Plankton  tables  ;  (2)  General  remarks  on  the  plankton ;  (8] 
species  f  oond  in  plankton,  and  their  distribution,  and  remarks  o 
new  or  critical  forms.  In  the  first  section  the  organisms  found  i 
plankton  samples,  which  were  collected  in  1899  and  1900,  are  am 
m  tables  in  which  the  locality,  the  date  of  collecting,  the  deptl 
salinity,  the  temperatare,  and  the  more  or  less  common  occurrei 
the  observed  species,  are  given.  In  the  second  section  the  author 
with  the  anestion  as  to  the  origin  of  the  large  masses  of  diatoms 
occur  in  uie  spring.  He  criticises  the  views  of  Oran,  and  suggests 
explanations,  which  are  too  long  to  give  here  in  detail.  In  the 
section  many  usef  nl  remarks  are  made  on  the  definition  of  the  s 
A  key  is  published  of  the  plankton  forms  of  Coscmodiscus,  and 
species  is  described.  Critical  remarks  are  made  on  Thalass 
Among  the  Peridinese  the  author  has  worked  out  specially  the 
PeridUnium  and  Ceratium.  The  new  and  critical  species  are  illu 
by  three  large  plates. 

DictyotaceflB  and  Aglaozonia.* — C.  Sauvageau  publishes  so 
teresting  observations  on  three  species  of  Zonaria^  Z.  flava^  Z.  vo^ 
and  Z,  lobata,  which  he  has  studied  at  Teneriffe  in  a  living  stat 
describes  their  structure  aud  reproductive  organs,  and  the  resulte 
experiments  with  germinating  spores.  Finally,  he  describes 
species  of  Aglaozonia^  A.  canarimsiSj  which  is  in  appearance  ver; 
like  Zonaria  variegata.  It  also  resembles  a  Zonaria  m  structure, 
its  reproductive  apparatus.  The  sporangia  of  A.  canarimsis  i 
numerous,  and  are  scattered  and  pyriform,  like  the  Zonaria 
mentioned  above ;  and  in  these  points  A.  canarimsis  shows  an 
to  Zonaria  and  the  Dictyotacese,  which  is  not  found  in  so  ncu 
d^ree  in  the  other  species  of  Aglaozonia.  In  pointing  out  this 
the  author  does  not  dispute  the  view  that  Dictyotacese  and  Gat! 
are  quite  distinct  from  one  another ;  but  he  does  dispute  the  val 
the  group  Cyclosporese,  arguing  tliat  the  presence  of  a  voh 
non-motile  oosphere  does  not  suffice  to  warrant  the  placing  of 
tacese  and  Fucacess  in  the  same  group.  He  r^ards  these  tw 
as  extreme  developments  of  two  divergent  series  arising  froi 
filamentous  PhsBOsporesB. 

On  the  Colouring  Matter  in  Ph8Boph7ce8B.t— M.  Tswett  < 
the  work  of  Molisch  on  this  subject,  and  sums  up  his  remarks  as 
The  pre-existence  of  phycophsein  in  living  brown  algse,  alth( 
tremely  unlikely,  is  not  finally  disproved  by  the  experiments  of 
The  assumption  that  a  special  modification  of  chlorophyll  (ph 
exists  in  the  chromatophores  of  the  brown  alg»  is  not  justific 
colouring  matter  of  Fucus  consists  of  chlorophyllin  a,  chloro] 
(Sorby's  chlorofucin),  carotin,  and  fucoxanthm.  Molisch^s  I 
is  identical  with  fucoxanthin. 

Periodicity  of  the  Sexual  Cells  in  Dictyota  dichotoma.t— 
Williams  has  made  a  careful  study  of  this  interesting  subject. 

*  Soo.  Soi.  Arcftohon,  viii.  (1906)  16  pp. 

t  Bot.  Zeit.,  Ixiii.  (1906)  pp.  273-8. 

X  Ann.  of  Bot.,  xix.  (1906)  pp.  681-60  (6  diagrams  in  text). 
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's^  sjitematic  records  of  the  detaik  of  variation  from  1897  to  the 
Tiatt  time.  He  finds  that  the  crops  of  sexual  cells  are  initiated, 
atored,  and  discharged  in  the  space  of  a  fortnight,  and  that  a  general 
issioD  of  oospheres  and  antherozoids  takes  place  on  a  certain  day, 
pdimes  two  or  three  days  immediately  after  the  highest  spring  tide. 
I^rktboB  from  this  rule  occnr,  however,  and  the  causes  of  such 
^T^tions  are  discossed  in  the  present  paper.  The  author  first  proceeds 
-'  pre  a  general  description  of  the  sexual  plant.  D.  diehotoma  is  an 
^2,  aid  ihe  germling  commences  to  elongate  during  May.  Fruiting 
yam  may  be  met  with  in  June,  but  reproduction  is  not  common  till 
it  aid  of  July.  During  August  and  September  periodicity  is  regular, 
ad  alter  that  it  slows  down,  and  ceases  towards  the  end  of  November. 
Tbe  anthmdia  and  oogonia  are,  as  stated  above,  produced  in  fort- 
::^bfy  crops  which  mic^ronise  with  the  spring  tides,  and  the  develop- 
^  of  the  crops  is  determined  by  the  time  and  height  of  these  tides, 
ffanes  being  very  slow  during  the  neaps.  The  causes  which  produce 
^perkdicity  are  variations  in  the  degree  of  aeration  and  of  pressure, 
ai  particiilarly  differences  of  temperature  and  of  illumination.  The 
mm  has  examined  and  watched  the  development  of  D.  diehotoma  both 
3  tke  Menai  Straits  and  at  Pl^outh,  and  ne  finds  that  the  difference 
vtieen  the  detaUs  of  periodicity  at  these  two  places  is  due  to  the 
ciacnoe  in  the  time  of  day  at  which  low  water  of  spring  tides  occurs 
z  the  two  places.  In  the  Menai  Straits  the  time  of  lowest  water  falls 
^  tbe  botois  of  daylight  during  the  sunmier  months,  while  at  Plymouth 
X  oocars  at  midday  and  midnight.  Thus  at  Plymouth  the  total  amount 
<  light  obtained  during  spring  tides  is  less,  and  the  result  is  that  the 
alntB  are  poorer  and  the  crops  are  several  tides  later  in  their  develop- 
3^  Thus  periodicitv  is  seen  to  be  affected  by  illumination,  and 
9Ke  winds  may  affect  the  tide  and  cause  a  difference  of  level,  they  may 
ib  be  r^arded  as  factors  in  the  question.  The  author  finds  that  in 
fifffavimn  specimens  from  the  Southern  hemisphere  periodicity  may  be 
*aoed,bat  only  in  localities  where  there  is  an  appreciable  change  of 
ade  level.  Fmally,  suggestions  are  made  of  the  lined  along  which 
'soe  work  on  the  subject  diould  be  carried  out. 

iiDBBSOH,  J.  P.— Deeator  County  Algs.  Iwoa  Nat.,  i.  (1905)  pp.  56-8. 

iiosT  M o  tr B — Wnah-mtn  Flaiikton.    (Continued.) 
[Axtiole  in  Japanese ;  names  in  Latin.] 

Bot  Mag.  Tokyo,  xix.  (1905)  No.  220,  pp.  66-9, 106-8. 

BiTTBUB,  J.— 1Mb  XoUahydrate  der  Maemalgen  mid  dBrani  HergMteUte  Sntu- 
gaiBNL     (The  carbohjdnbtea  of  marine  algss  and  their  derivatives.) 

Dissert.  Hildesheim,  1905,  54  pp. 

^BAB,  V.  v.— PlaaklaiielBp  O-Bnda  fiaeibeii.  (A  plankton  station  in  the  O-Buda 
vittrB.) 

[I3ie  author  finds  free-floating  Lenrna  plants  chained  together  by  filament- 
~    ).]  ifa^ar  Bo^Lopoi^,  ii.  (1908)  p.  195. 


Cliv,  Aj'-4kmtiSbmAm»  alio  studio  deUa  flora  delle  saUne  di  OagliaxL    (Oontribu- 
tkn  to  the  study  of  the  flora  of  the  saltworks  of  OagJAri.) 

[Mention  is  made  of  Mieroeoleus  ehthoTumlastes  Thru,  studied  by  Gavara  in 
1908.]  Afm.  ^  Bot,  U.  (1905)  pp.  408-83  (9  pis.) 

r  2 
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G H ALON,  J. — Vote  rar  one  fonna  tris  rMnite  dn  Fveos  limiUiitiii  HmX\ 
on  a  very  reduced  form  of  F,  UmUaneua,) 

[The  author  has  found  this  plant  on  the  rooks  of  Andftgorria,j 
Cape  Figuier,  where  it  covers  the  surfaoe  for  some  distance.  1^ 
are  calcareous,  in  horizontal  layers,  and  are  washed  by  the  tidflj 
day.  He  finds  great  uniformity  in  the  size  and  aq^ect  of  V\ 
throughout  the  area,  and  is  inclined  to  reffard  it  as  a  species.  Hi 
is  constant :  10-15  mm.  The  author  furtner  points  out  Btrikiii| 
resemblance  between  F.  platycarpiu  and  F.  vetieuloius.] 

Bull  Soc,  Boy.  Bot.  BOgique,  zlii.  (1904-5) 

Oh  ABB,  H.  H.~-11or»  of  Miehigan :  Diatomaces. 

Fifth  Arm,  Bep.  Michigan  Acad,,  1904,  p 

OusHMAN,  J.  A.^The  Dasmid  flora  of  Vaatnoket. 

[This  sandy  island  has  many  well-lighted  ponds,  from  which  50 1 

material  were  collected  during  sprinff,  with  the  result  that 

over  50  species  is  given,  some  being  adoptions  to  the  New  Engla 

BuU,  Torrey  Bot.  Club,  xxxii.  (1905)  p] 

DuTBBTBB,  B.— Vote  rar  un  Sehiiomyodto,  Paraiite  das  Diatom^    (I 
Schizomycete,  parasite  of  Diatoms.)  Mierogr.  PrSp.,  xiii.  (1905)  p 

Bmtz,  G. — ^Boitriige  rar  Kenntnis  der  Poridinaen.  (Contributions  to  a  k 
of  PeridinesB.)  Math.  Nat.  Ber.  Ungam., : 

Leipzig,  1905,  pp.  96- 
Ebnbt,  a.— Die  Assimilationi-  imd  Stoffiraohfal  produkta  bai  Darbaiia-Ar 
products  of  assimilation  and  metabolism  in  species  of  Derbesia. 

Verh.  Schweig.  Natur/.  Oes.  Winterthur,  1904  (1905) 

FzMK,  B. — Boma  Votes  on  oartain  Iowa  Alg». 

Proc.  Iowa  Acad.  Sci.,  xii.  (1905] 

O.S.G.— Tha  Monsoon  Dust  of  the  South  Atlantia  Oaaan. 

Plant  World,  viii.  (1905)  pp.  1 

Gaidukov,  N. — Ubar  die  Eisanalgo  Conferva  und  die  Eiianorpaiisma] 
wassart  im  allgamainan.  (On  the  iron  alga  Conferva  and  iron  org 
fresh  water  in  general.)  Ber.  Deutsch.  Bot.  Cfes.,  xxiii.  (1905) 

Gbpp,  A.  dc  B.  S.~8oma  Oryptogami  £rom  Ohristmas  Island. 

[This  paper  includes  a  list  of  22  marine  algae,  the  first  recorded 
island.    One  new  species,  Halymema  polyclada,  is  described.' 

Joum.  of  Bot.,  xliU.  (1905)  ; 

GiLDBBSLBBVE,  N.— Stndioi  OB  tlio  Baatarioidal  Aation  of  Copper  on 
in  Water.  Amer.  Joum.  Med.  Sci.,  cxrix.  (1905) 

GoBOSOHANKiN— Baitriga  rar  Kanntiiisa  dar  Morphologia  imd  Sytt 
Chlaaiydomonadan.  in.  Cblamydomonas  ooooifBra  Gorosoh.  (Conti 
a  knowledge  of  the  morphology  and  systematic  position  of  Ghlaniyd< 

Flora,  xciv.  (1905 

GuiLLiEBMOND,  A.— Contribution  i  I'etode  oytologiqna das  CyBnophyi 
tribution  to  the  cytological  study  of  Oyanophycece.) 

Convptes  Bendus,  ozli.  (190e 

Ha'ndbl-Mazzbtti,  dc  0THEB8 — Baltrag  rar  Kanntniss  der  Vion 
Bosnian.    (Contribution  to  a  knowledge  of  the  flora  of  West  Bosnii 
[Contains  a  list  of  10  fresh-water  bX^b  named  by  B.  Lampa.] 

Oesterr.  Bot.  Zeitachr.,  Iv.  (1901 

Hbimbbi.,  a.— Baltrag  nr  Hera  das  Elsaktalos.  (Contribution  to 
the  Bisackthal.) 

[Contiuns  a  list  of  13  fresh-water  alga  from  the  neighbourhood 
Verh.  k.  k.  Zool.  Bot.  Oes.  Wien,  Iv.  (1905 

Jaokbon,  D.  D.— The  Movamants  of  Diatoms  and  other  BOeroMopie  Fl 
[These  are  said  to  be  due  to  the  impelling  force  of  the  bubble 
evolved  from  the  chlorophyll  bands.] 

Joum.  JR.  Micr,  Soe.  London,  ▼.  (190 
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JoiriiON,  H.— A  eontrilration  to  tho  knowledge  of  the  Marine  Algm  of  Jen  lUjen. 
[A  list  of  fifteen  speoies  collected  by  Eruose  in  June  1900.] 

Bot.  TidsMkr.,  zxvi.  (1906)  pp.  819-90. 

KBA1XOVIT8,  G.^Sin  Beitrag  inr  Kenntnitt  der  ZdltheUnngiymiinge  bei  (Edo- 
genivm.    (Contribution  to  a  knowledge  of  the  cell-division  in  CSdogonium,) 

SB,  k,  k.  Akad.  Wisa.  Wien  MatK-mU,  Kl,,  oxiv.  (1906) 
pp.  287-74  (11  figs,  in  text,  8  tables). 
Kbausb,  F. — ^Das  Fhjtoplankton  dee  Drewenweei  in  Oitprensien.     (The  phyto- 
plankton  of  the  Drewenz  Lake  in  East  Prussia.) 

Arch,  HydrobioL  u,  PlankUm,  i.  (1906). 

KuBBTXB,  E.^Ueber  den  Binflnss  Ton  Ldiimgen  Tonchiedener  KonientratiAn  anf 
die  OriflBtirnngi  bewegnngen  der  ehromatophoren.  (On  the  influence  of  solu- 
tions of  different  concentration  on  the  polarity  of  chromatophores.) 

Ber,  Deut9ch,  Bot,  Oes,,  xrifi.  (1906)  pp.  264-6. 

Lain  o,  R.  M.— Be?ifed  Xdst  of  Hew  Zealand  Seaweeds.    Appendix  I. 

[The  first  addition  to  the  author's  previously  published  list.  Two  new 
speoies  are  described — Ceramium  Laingii  eaia  Bostrychia  similis,'] 

Trans,  and  Proc.  N.  Zeal,  Inat,  fir  1904, 
xxxvii.  (1906)  pp.  880-4. 

LxxxxBMAMN,  E. — ^Brandenborgiseho  Algon.  in.  Veneformen.  (Brandenburg 
algn.    New  forms.) 

[Description  of  8  new  species  and  2  varieties,  with  critical  notes  on  other 
specaes.]  PV^mt,  Farsch,  Ber„  xii.  (1906)  pp.  146-68  (pi.). 

LiviHGSTON,  B.  E.— Phyaidlogieal  Propertiet  of  Bog-water. 
[Poisonous  effect  on  SUgeocloniuin,^ 

Bot,  QasetU,  xzzix.  (1906)  pp.  848-66  (fig.). 

LeTXBMOLLXB,  J.— ZoT  Konntnis  der  Oattnng  Peninm.  (Contributions  to  a 
knowledge  of  the  genus  Penium.) 

Verh,  k.  k,  Zool,  Bot,  Ges.  Wien,  Iv.  (1906)  p.  882. 
H  A  NH,  A.— IHatoms,  the  Jewels  of  the  Plant  World. 

Smithsonian  Misc,  CoU.,  iii.  (1906)  pp.  60-8  (4  pis.). 
If  AZZA,  A. — Saggio  di  Algdlogia  oeeanioa.     (An  essay  in  the  stady  of  oceanic 
algn.) 

[A  continuation  of  the  work,  which  is  intended  to  sitnplify  for  students  the 
task  of  identifying  marine  algae.  Many  interesting  notes  are  appended 
to  the  species'  names.  The  genus  Chantransia  is  concluded,  and 
NemaUon,  Helminthocladia,  and  lAagora  are  dealt  with.] 

Niuyv,  Notar,,  xvi.  (1906)  pp.  129-41. 

MieuLA,  W. — Thomi's  Plora  Ton  Bentiobland,  Oesterreieh  nnd  der  Sehweix  Xiyp- 
togasMn-Plora.  Algen.  (Thome's  fiora  of  Germany,  Austria,  and  Switzerland. 
Cryptogamic  fiora.    Alge.) 

[Continuation.     Bivularia — Cocconeia.] 

Gera  :  Zezschwitz,  1906,  Hef.  28,  24,  pp.  146-208  (10  pis.). 

MooBX,  G.  T.,  &  Kellebm AN,  Karl  F.— Copper  as  an  Algieide  andDiiinfiMtant 
iB  water  supplies. 

[The  authors  have  successfully  treated  over  fifty  reservoirs  for  the  removal 

of  algae,  and  they  find  that  much  less  copper  is  required  to  eradicate 

algae  from  reservoirs  than  would  be  necessaury  to  destroy  algaa  under 

•  laboratory  conditions.]  U,8,  Dep,  Agric.  Bureau  Plant  Industry, 

Bulletin  76  (1906)  66  pp. 
Paulsbn,  O.^Onsome  Peridinev  and  Plankton-Diatoms. 

[During  the  voyage  of  the  'Thor'  to  the  Faerods  and  Iceland  in  the 
summer  of  1904,  the  author  collected  plauikton.  In  giving  his  more 
important  results,  he  describes  and  figures  three  new  species  of  Peri- 
diwium,  and  discusses  P.  Steimi  Jorgs.  and  Chatoceras  graoile  Schutt 
and  C,  simplex  Ostf.,  giving  new  figures  of  them.  The  last-named 
species  has  the  surprising  but  not  unprecedented  distribution — Caspian 
and  Iceland.]  Med.  Kommiss,  f,  HavundersOg  Kbbenhavn 

Plankt,,  i.  8  (1906)  7  pp. 
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Pbtsoff,  St.— Troiiiime  oo&trilmtion  i  VkMkm  algOM  d'ean  doue  de  Bi 
(Third  oontribution  to  the  study  of  the  fresh-water  algae  of  Bulgaria.) 

Perioditch,  Sptssami,  Ixv.  (1904)  p.  82, ! 

Pbudbrt,  P.—Oontrlbiitioii  i  la  flore  diatomiqiie  dM  laet  dn  Jvt.  YL 
Bonrget  (Contribution  to  the  diatom  flora  of  the  Jura  Lakes.  VI 
Bourget.)  Ann.  Soc,  BoU  Lyon,  zxx.  (1905)  pp.  17-24 

BiCHTBB,  O.— Uobtr  BeiBkulturen  tob Siatomeen.   (On pure  oultnreso! di 

SB.  "Loto$r  Prog,  xxiv.  (1904) 

Schmidt,  A. — ^Atlas  der  Siatomaoeen-Ximde.    (Atlas  of  diatoms.) 

Leipzig :  Beisland,  parts  64-5, 8  pis.,  8  pp.  of  explanato 

Schumann,  K.,  &K,  LAUTBRBACH—Vaehtrigerar  flora dflrDentieheiL 
geUoCe  in  dor  Slldsoo.  (Supplement  to  the  flora  of  the  German  Prote< 
in  the  South  Seas.) 

[Contains  four  Bhodophyoeee.] 

Leipzig :  Bomtraeger,  1905,  ziv.  and 

Setchbll,  W.  a.— Alg«  tor  Bating  or  Ooromonial  Uio  of  tho  Sawaiiaas. 

Univ,  Califomia  Publications,  1901 

,1         «i  Gynnogongras  TonoyL 

[This  mysterious  species  is  really  a  robust 
AhnfelHa  plicata.] 

Rhodora,  vU.  (1905)  pi 

M         ft  Foft-ombryonal  Stages  of  the  Laminariaeos. 

Unw.  Califbmia  PubUcaUona,  1905, 14  p 

Simmons,  H.  G.— Tttorligaro  om  Faeitemes  hafMlgroffotation  oeh  ob 
gernas  spridning.  (Additions  to  the  marine  flora  of  the  Faeroes,  an( 
oistribuUon  of  marine  algas.)  BoL  Notar.,  1905,  pp. 

St  bub.  a.— Vouoro  Arboiton  uobor  Plankton     (Becent  literature  on  plan 
Verh,  h,  h,  Zool,  Bot,  Oes,  Wien.  Iv.  (1906)  pp. 

IMmt  das  Kiemonilltor  imd  die  Vahnmg  adriatiiolier  Tiaeho. 

gill-filter  and  the  nutriment  of  fishes  in  the  Adriatic.) 
[Beference  is  made  to  diatoms,  Peridinese,  and  otl 
found  in  the  stomach  of  fishes  from  the  Adriatic] 

Tom,  dt,,  p] 

Tanblby,  a.  G.,  &  F.  E.  Fbitbch— The  flora  of  the  C^lon  LittoraL 
New  Phytologiat,  iv.  (1905)  pp.  1-17,  27-55  (fiigs.  8 

Toblbb,  a.— Die  KarposporoBbildimg  dor  Florideen.    (The  formation 
spores  in  Floride«B.)  Naturw.  Wschr,,  1905,  6  p] 

Waqeb,  H.— Tho  proiont  Tstato  of  our  knowledge  of  the  Cytology  of  ti 
phyeos.  Rep.  Brit  Ass.  Adv,  8oi.,  1904  (1905)  ] 

Wettbtbin,  B.  von— Das  Fflamenleben  des  Koeres.    (Plant  life  of  the 

Schrift,  Ver,  Verbr,  NcUurw.  Kenntf\ 
xly.  (1905)  8  figi 
Ybndo,  K.^Fre»intnary  List  of  Japanese  Fnoaoos. 
[Article  in  Japanese ;  names  in  Latin.] 

Bot  Mag.  Tokyo,  xix.  (1905)  p 

Zbbnov,  S.-4lBr  le  6ha|igement  annuel  du  plaaeton  de  la  X«r  Voire  ds 
de  SftbastopoL    (On  the  annual  change  of  the  plankton  of  the  Blaok 
Bay  of  Sebastopol.)  Bull  Acad.  8oi.  8t  Pdiertba 

zx.  (1904)  I 
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Fangi. 
(By  A.  IjORBAin  Smith,  F.L.S.) 

Stody  of  Mdnoblepliarides.*—]!.  Woronin  had  prepared  before  his 
^sa^  a  aeries  of  drawings  and  notes  on  Manoblepharis.  W.  Franzschel 
kg  edited  and  jmblished  the  paper.  Woronin  describes  how  he  was  led 
K;  sesrdi  for  wb  fnngns  on  plant  remains  taken  from  a  pond.  These 
it  \s^  under  observation  in  clear  water,  and  f  onnd  growing  on  them 
■Hierous  Phyoomycetes  and  more  or  less  developed  plants  of  Mono- 
Mifkang.  He  selected  Jf.  spJumca  for  detailed  aescnption.  It  grew 
aaftsofnon-seiitate  filaments  with  rhizoids  at  the  base.  Aseptamwas 
fxottd  in  the  nyphsB  jnst  below  the  oosphere.  In  this  species  the 
i^lKridia  were  hypogynons.  The  fertile  hyphsd  produced  several 
oQf^oaiia  at  the  tips  of  Insnches,  the  branching  bemg  svmpodial.  In  the 
ificheridinm  4-6  spermatozoids  were  formed,  each  wiui  one  long  cilium. 
Tber  scaped  by  a  papilla,  and  either  swam  away  or  attached  themselves 
se  u^  oogonium,  moving  round  the  outside  till  the  apex  was  reached. 
Ik  wM  of  the  oogonium  was  then  dissolved,  and  fusion  took  place 
between  the  two  sexual  bodies.  The  resulting  zygote  developed  inside 
te  oogonium,  or  it  passed  out  through  the  opnmg  at  the  top.  When 
■itmc  it  18  yellowish-brown  in  colour,  with  colourless  warts  on  the 
arfMse.  The  oospore  usually  remains  attached  to  the  oogonium  in 
MemM^haris  spharica ;  in  M.  maerandra  they  are  often  found  separate. 
Ae  germination  of  Jf.  spharica  was  not  observed.  In  addition  to 
if.  ^fharica  Woronin  found  two  other  species,  Jf .  polymorpha  and 
M,  maerandra.  Yerj  complete  descriptions  of  the  figures  drawn  by 
Woronin  were  found  among  his  papers,  and  are  published  in  full, 
&dfing  greatly  to  the  value  of  the  work.  In  these  notes  is  contained  a 
descr^tion  oi  the  zooeporangia  and  zoospores  not  included  in  the  text. 

Underg^und  Fungi  of  PortugaLt— 0.  Mattirolo  publishes  a  list 
oi  tmlBes  and  other  subterranean  fungi  collected  in  Portugal,  and  adds 
a  ames  of  notes  and  observations  on  these  plants.  He  finds  that  they 
oarespond  with  the  similar  flora  of  the  Mediterranean  region  both  in 
Borope  and  in  North  Africa,  just  as  the  aerud  v^etation  of  these  lands 
k  miKh  alike.  None  of  these  southern  species  nave  the  same  colora- 
tbii  as  those  found  in  the  north.  They  vary  from  white  to  violet  or 
diestnut  brown,  while  the  truffles  in  the  north  are  black  or  dark  brown. 
Tbt  area  of  distribution  of  the  different  forms  varies  with  the  distribu- 
kion  of  the  plants  on  the  roots  of  which  they  grow,  and  that  again  is 
itsermmed  by  climate  and  by  the  character  of  the  soil.  Mattirolo 
Rcsords  10  species,  all  of  them  edible  fungi. 

Development  of  Ascus  and  Spore-formation  in  Asoomyoetes.f — 
Tbt  intention  of  J.  Horace  Faull  in  starting  his  research  on  Ascomycetes 
w  to  extend  our  knowledge  of  the  ascus  in  other  species,  only  com- 
puadvely  few  having  been  examined  as  yet.     The  most  favourable 

*  M£in.  Acad.  Imp.  Soi.  St.  P^tezsbourg,  ser.  8,  xvi.,  No.  4  (1904)  24  pp.,  8  pis. 

t  A^  Beaie  Aocad.  Lincei,  ocoii.  (1906)  pp.  884-6. 

:  Proc  Boston  See.  Nat.  Hist.,  xzzii.  (1906)  pp.  77-118  (pis.  7-11). 
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forms  he  worked  with  were  Sardaria  pnicola^  Neotidla  dlboeineta, 
HydnoboliUs  sp.,  an  undergroniid  fungus.      Many  other  forms  \ 
examined,  and  the  resalts  are  summarised.    He  finds  that  the  asci 
out  from  the  penultimate  cells  of  the  asoogenous  hyphae  only  in  » 
forms ;  in  others,  as  in  Sardaria  pinicola^  mej  rise  from  the  term 
cell ;  in  a  few  species  they  rise  apparently  from  any  cell. 

In  every  case  that  was  definitely  determined  there  was  fusion  of 
nuclei  in  the  young  ascus ;  the  conjugating  elements,  though  not  sis 
might  be  the  daughters  of  sister-nuclei.  Bodies  correspondini 
Omlliermond's  metachromatic  corpuscules  were  noted  in  the  ai 
They  disappear  before  the  spores  are  matured.  The  spindles  were  f c 
to  ble  of  intranuclear  origin,  the  centrosomes  and  asters  of  extranu< 
origin.  The  chromosomes  vary  in  number  for  different  species  from 
to  eight.  The  spores  are  delimited  by  a  plasma  membrane  directly 
the  l^t  mitosis  in  the  ascus.  The  nucleus,  after  it  has  acquired  a  wall,  1 
a  pearnshaped  form  with  a  beak,  the  centrosome  being  at  the  beaked 
The  formation  of  the  spore  membrane  begins  at  the  centrosome  en 
the  nucleus,  and  develops  towards  the  opposite  pole.  An  outer  se 
membrane  is  also  formed,  and  lies  agamst  the  surrounding  epip 
Betraction  of  the  beak  follows  after  the  wall  is  completed,  and 
nucleus  assumes  its  spherical  form.  There  was  no  evidence  to  su 
Harper*s  finding,  that  the  astral  rays  fused  to  form  the  spore  membi 
they  were  constantlv  seen  within  the  spore  and  apart  from  the 
Within  the  spores  karyokinesis  may  take  place,  with  or  withou 
formation  of  septa,  according  to  the  species  of  fungus.  In  Fade 
an  enucleated,  elongate  part  of  each  spore  is  cut  off,  the  nucleus  pt 
to  the  end  of  the  spore  where  septation  takes  place. 

The  writer  discusses  at  length  the  bearing  of  these  facts  o 
origin  of  the  Asoomycetes.  He  concludes  that  the  phenomei 
s^re-formation,  as  discovered  by  him,  are  not  incompatible  wit 
view  that  homologises  the  ascus  with  the  oomycetous  zoosporan 
Though  there  is  undoubted  nuclear  control  in  the  formation  c 
spores  in  the  ascus,  even  the  shape  of  the  nucleus  changing  i 
process,  there  is  probably  nuclear  control  also  in  the  Zygomycete 
Oomycetes,  where  the  cleavage  masses  are  always  nucleated, 
claims  that  his  observations  ''indicate  that  the  process  of  delimitat 
the  spores  is  practically  the  same  in  both  cases — a  cleavage, — ^an 
the  plasma  membranes  of  the  spores  are  the  same.''  He  thinks  p 
the  Asoomycetes  may  have  arisen  from  some  such  pbycomy 
group  as  the  Peronosporineas  or  Saprolegniiness. 

Observations  on  Glavioeps  purpurea.* — C.  Engelke  hae 
making  a  series  of  culture  experiments  with  ergot,  and  states  tl 
was  unable  to  obtain  cultures  from  the  conidia  of  the  fungui 
secured  spores  that  were  ejected  from  the  perithecia,  and  with  th 
obtained  a  pure  growth  with  which  he  was  able  to  inoculate  rye 
Infection  only  took  place  before  pollination,  and  only  on  the  i 
There  was  no  infection  through  the  stomata.    Honey-dew  is  e 

*  Jahzesb.  Nat.  Ges.  Haxm.,  1906,  pp.  70-2.    See  also  Ann.  Myool.,  iii.  (1 
877-8. 
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ii  product  of  the  stigma,  increased  someWhat  by  the  excitation  of  the 
ittidt  of  the  fongns. 

S.  Aderfaold  *  has  been  working  at  the  same  snbject,  studying  the 
conditioiiB  of  the  development  of  the  fnngi  from  the  sclerotium.  They 
pxm  most  readily  nnder  a  very  slight  coating  of  earth.  Deeply  bnriea 
ikrotia  were  never  seen  to  germinate,  but  t^ey  oonld  persist  in  that 
coedition  nnimpaired  in  vitality  till  the  following  year — after  that  the 
pover  of  growth  had  gone. 

Cagugation  of  Teaat-Spores.t — A.  Ouilliermond  again  takes  up  the 

Cion  df  fosion  in  the  spores  of  certain  species  of  Saccharomycss,  He 
ibes  Hbjd  method  employed  in  growing,  fixing,  and  staining  the 
Tttita,  and  gives  an  account  of  the  r^nlts  observed  for  each  form.  He 
^oted  special  study  to  8,  LudtoigU.  The  ascus  of  this  species  contains 
^  spores,  whidi  constantly  unite  in  pairs  in  the  interior  of  the  ascus. 
A  germinating  tube  is  then  formed,  which  pierces  the  ascus  wall  and  cuts 
<f  a  BQccession  of  cells  like  the  budding  of  other  species.  In  other 
CMS  the  spores  each  form  a  germinating  tube,  and  fusion  may  take 
plater  between  two  tubes,  or  there  may  be  no  fusion  at  all.  Ouil- 
offiDoiid  then  describes  the  fusion  of  the  nuclei.  There  is  a  slightly 
Meient  procedure  in  8.  JohannHberg  ii.  More  than  half  the  num^r  of 
^poies  conjugate  at  the  time  of  germination,  but  fusion  is  not  so  con- 
ttot  b^ween  spores  of  the  same  ascus.  In  the  Schizosaccharomycetes 
od  die  Zygosaocharomycetes,  fusion  as  a  rule  takes  place  between  two 
<dla  at  the  formation  of  the  ascus.  In  some  forms  there  are  often  cases 
viMxe  no  fusion  takes  place,  showing  a  tendency  to  apogamy.  Many 
^c^ons  from  the  usual  development  are  noted  by  the  author,  and 
^ooiparison  is  drawn  between  these  cases  of  fusion  in  yeasts  and  the 
<exial  fusion  noted  in  the  Ascomycetes.  He  has  no  doubt  that  these 
^Ds  are  veritable  conjugations,  though  the  sexuality  is  of  a  somewhat 
'odimentary  character. 

OeeiuTence  of  Saccharomyces  anomalus  in  the  Brewing  of  Sak6.$ 
A.  Saito  found  this  yeast  constantly  in  specimens  of  sak6  from  numerous 
"Calitics.  He  grew  it  in  various  cultures,  and  describes  at  length  its 
WWMioe  and  habits  of  growth.  The  formation  of  endogenous  spores 
^  easily  induced  ;  they  are  cap-shaped,  and  are  2-4  in  a  cell.  Saito 
^^^  the  effect  of  carbohydrates  in  the  cultures  and  also  the  jproducts 
of  fermentation.  In  all  of  these,  the  sak^  yeasts  resembled  SaccharO' 
*lf«w  (Momalus.  The  writer  is  not  sure  of  the  part  played  by  the  yeast 
ni  the  preparation  of  sak6,  but  he  thinks  that  the  aroma  is  very  probably 
*>e  to  its  presence. 

Conidial  Form  of  Aspergillus  niger.§ — 0.  Engelke  describes  an 
^^tive  form  of  the  fungus  hitherto  known  as  8c^roTnt/c€S  opm,  or 
2J*T^  sceptrum.  The  development  of  this  second  form  is  induced  by 
^  temperature,  moisture,  and  lack  of  nitrogen  in  the  substratum. 

^  *  Atb.  Biol.  Abt.  Land.  Foratw.  k.  Ges.  Amt.,  y.  (1905)  p.  81.    See  also  Ann. 
*ywl.,  a  (1906)  pp.  878^. 

t  Bev.  dAn.  Bot.,  xvU.  (1905)  pp.  337-76  (4  pis,  and  11  figs.). 

I  Zriitch.  Angew.  Mikrosk.  Klin.  Ohemie,  zi.  heft  5  (1905)  pp.  119-29. 

JJahwib.  Nat.  Gas.  Hann.,  1905,  pp.  107-9.    See  also  Ann.  Mycol.,  iii.I(1906) 
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The  form  with  which  he  experimented,  ScmtromyceSy  was  found  growii 
on  chestnut  husks.  From  it  he  grew  Aspergillus  niger^  and  from 
culture  of  the  latter  he  again  produced  Sceptromycss. 

Identity  of  the  Genera  Meria  and  Hartigiella.* — A  disease  < 
leaves  of  the  larch  was  found  bj  P.  Vuillemin  to  be  caused  by  a  fnnsi 
that  developed  its  fruits  underneath  the  stomata.  The  fertile  hypo 
pass  out  thn>ugh  the  pores  and  bear  the  spores  in  the  open.  He  nam< 
the  fungus,  which  was  new  to  science,  Meria  Lands.  It  was  at  a  lat 
date  again  discovered  and  described  first  as  AUsschmay  and  then 
HartigiMa.  Lindau,  in  his  recent  Eryptogamen-Flora,  plaiceB  the  foi^ 
among  the  BotrydesB.  Vuillemin  does  not  agree  with  this  classificatio 
He  considers  the  fungus  to  be  the  type  of  a  new  family,  Hypost 
maoese,  characterised  by  the  formation  of  a  fungal  l^er  unaer  t 
stoma.  He  thinks  that  some  other  fungi  described  as  Hyphomycet 
Melanconiaceae,  and  Sphaeropeidece,  ought  to  be  placed  in  the  new  f ami! 
The  fertile  hyph»  are  not  exhausted  by  the  formation  of  spores,  th< 
membranes  become  thickened,  and  they  are  transformed  into  a  mass 
persistent  cysts,  something  like  the  resting  spores  of  the  Ustilagineffi. 

Origin  and  Spread  of  Plant  BuBt8.t  — Jakob  Eriksson  contini 
the  discussion  on  the  mycoplasma  theory  of  the  origin  of  rusts,  a 
criticises  the  opinions  of  those  writers  who  have  opposed  this  theo 
Eriksson  does  not  deny  that  in  certain  cases  ureao  sori  ma?  pen 
during  the  winter,  but  he  insists  that  it  is  not  proved  that  the  disease 
propagated  by  the  nredospores,  and  questions  the  capacity  of  the 
to  convey  them.  There  are  three  distinct  periods  of  attack  :  in  1 
autumn  or  winter,  in  early  spring,  and  towards  the  end  of  June,  1 
latter  being  the  most  widespread  and  harmful.  All  of  these  he  sta 
are  due  to  mycoplasma  in  the  seed.  He  further  points  out  that  in  oti 
parasites  we  have  perennial  mycelium,  which  provides  for  the  contin 
growth  of  the  fungus ;  in  these  cases  spores  are  dispensed  with,  an 
similar  life-history  is  to  be  fotmd  in  rusts. 

Infection  of  Cereals  by  the  Smut  ftingus.f — Ludwig  Hecke 
perimented  with  the  ears  of  wheat  and  barley,  and  found  that  the  fun; 
gained  entrance  by  the  stigma,  and  when  the  infected  seeds  were  sown 
loUowiug  year  the  smut  fungus  was  produced.  Hecke  found  the  fun 
in  the  young  embryo  of  the  seed,  in  the  scutellum,  at  the  vegetal 
apex,  and  in  the  first  formed  layers  of  the  leaves.  He  thinks  it  probe 
that  the  Lolium  fungus  is  also  a  form  of  smut. 

Work  on  Smut.§ — Oscar  Brefeld  has  issued  a  further  portion  of 
work  on  filamentous  and  yeast  fungi.  This  part  deals  with  the  smu 
cereals.  He  has  made  a  social  study  of  the  infection  of  the  diffei 
plants  attacked  by  smut.  He  has  proved  by  experiments  that  the  si 
spores  of  wheat  and  barley  only  infect  the  young  fruit    They  ali 

*  Ann.  Myool.,  iii.  (1905)  pp.  340-3  (8  figs.). 

t  Arkiv  Bot.  k.  Svenska  Yet.  Akad.  Stockholm,  v.  No.  3  (1905)  pp.  1-M. 
also  Bot.  Oentralbl..  xoix.  (1905)  pp.  471-3. 

X  Ber.  Deutsch.  Bot.  Ges.,  zxiii.  (1905)  pp.248-50  (1  pi.). 

{  Untersuoh.  aos  dem.  Chra.  der  Mykologie,  heft  zili.  Brandpiloe  iv.  (Mun 
1905)  74  pp.,  2  pis. 
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(HI  the  stogma,  the  hyphas  penetrate  to  the  developing  ovale,  and  remain 
ihere  until  the  following  season.  When  the  seed  is  sown,  the  fnngos 
developa  along  with  the  host-plant,  and  beoomes  first  visible  as  smnUed 
loads  of  wheat  or  barley  frfter  the  time  of  bloommg.  The  smnt  spores 
of  oatB  are  much  more  resistant,  and  retain  their  vitality  for  some  years. 
The  method  of  infection  is  also  quite  different ;  the  spores  germinate  on 
eCHDe  saprophytic  snbstanoe,  manure  of  some  kind,  and  durectly  infect 
the  yoong  plants.  The  spores  of  these  plants  are,  like  the  pollen  of 
(heir  hoeta,  wind-borne.  The  smut  spores  of  the  maize  also  develop 
ffi  saprophytes,  and  produce  conidia,  which  are  carried  by  the  wind  to 
ihe  host  plant ;  they  alight  on  the  young  and  tender  portions  of  the 
pbnts  and  penetrate  into  the  tissues.  The  disease  appears  on  the  area 
mfected  by  the  spores.  Brefeld  includes  in  his  survey  the  smut  of 
M^andrpsum,  which  appears  in  the  anthers,  and  the  smut  of  water 
l^ntfi  such  as  Phragmites.  The  spores  of  the  former  are  carried,  as  the 
poUen  is  carried,  by  butterflies.  In  plants  iike  Phragmites  the  water 
conveys  the  spores  to  new  hosts.  v 

The  aathor  concludes  with  a  consideration  of  the  part  played  by 
fikmentoos  fungi  in  the  assimilation  of  free  nitrogen.  He  is  of  opinion 
that  anch  assimilation  is  confined  to  the  Bhizobise  of  the  Leguminosse. 

Oenns  Phragmidium.  11.* — P.  Dietel  has  followed  up  a  previous 
pap^*  on  this  genus  by  a  still  more  extended  study  of  species.  The 
material  used  was  from  herbaria  in  Berlin,  Leipzig,  and  Pans.  He  calls 
attention  to  the  uredo  form  and  to  the  paraphyses  which  often  vary  a 
good  deal  and  are  of  service  in  determining  species  otherwise  very  much 
alike.  The  diagnoses  and  descriptions  of  a  number  of  new  species  are 
given.  A  list  of  the  species  recognised  as  such  by  the  author  is  given 
with  their  host-plants.  There  are  16  on  species  of  RubuSy  15  on  Rosay 
10  on  PatenHttay  one  of  which  grows  also  on  Fragariay  the  remaining 
5  are  painsites  of  Ommy  Ivesia^  Potenuniy  and  Sangtnsorba, 

Asparagus  and  Asparagus  Busts  in  Galiforma.t — Balph  E.  Smith 
has  published  an  account  of  this  Uredine,  giving  a  history  of  the  disease, 
a  description  of  the  various  ^re  forms  of  the  fungus,  and  an  account  of 
the  spraying  experiments.  Dew  is  essential  to  the  germination  of  the 
spores,  and  dusting  with  fine  sulphur  while  dew  is  on  the  plants  has  been 
found  to  be  effective  in  checking  the  spread  of  the  fungus.  After 
September  the  rust  is  kept  down  by  the  parasites  Darlttea  filum,  Tuber- 
cularia  pereieinayBkud  Cladoeporium  sp.    The  latter  is  a  new  record. 

Hew  Oenus  of  Uredines:  TJromycladium.^  —  The  rust  found 
hitherto  on  species  of  acacia  belong  to  the  two  genera  Uromycee  and 
Ravenelia.  I).  McAlpine  records  a  new  genus  which  occurs  on 
Aurtralian  acacias.  Tne  teleutospores  of  Uromycladium  are  borne  at 
the  tips  of  a  branching  sporophore,  each  branchlet  bearing  one  to  three 
spores  with  a  colourless  vesicle  or  cyst  below  the  spores.     With  the 

•  Hedwigia,  xliv.  (1906)  pp.  380-46. 

t  BnlL  Califomia  Agno.  Exper.  Stat.,  olxv.  (1905)  pp.  1-100.  See  also  Bot. 
CeDtralU..  xoix.  (1905)  p.  518. 

:  Ann.  M700L,  iii.  (1905)  pp.  803-28  (4  pis.  and  5  figs,  in  text). 
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•exoeption  of  two  species,  nredospores  and  telentospores  have  both  been  re- 
<x)rded.  No  secidia  have  been  found,  but  on  several  acacias  spermogonia 
have  been  noted.  The  writer  describes  7  species  belonging  to  the  new 
genus.  The  development  of  the  spores  is  traced,  and  they  are  compared 
and  contrasted  with  the  spores  of  tfromyces  and  RavmeUa.  The  writer 
thinks  that  die  function  of  the  sterile  cysts  is  one  of  adhesion.  The^ 
are  gelatinous,  and  would  aid  in  fixing  the  spore  on  the  leaf  nntd 
germination  took  place.  The  nredospores  are  borne  singly ;  they  are 
larger  than  the  telentospores,  and  have  several  germ-pores.  There  are 
no  paraphyses. 

Plant  Diseases.*— 0.  P.  Clinton  in  his  botanical  report  describes 
first  of  all  the  fungal  diseases  that  occurred  in  Connecticut  durii^  tiie 
preceding  year,  especially  on  cultivated  plants.  He  devotes  a  section  to 
the  discussion  of  JPeronaplasmopara  eubmsis^  the  blight  of  musk  mdons 
Slid  cucumbers.  It  attacks  all  species  of  CucurbitacesB,  and  is  of  wide 
distribution.    A  third  section  de^  with  Fhytophthora  infestans. 

A  case  of  conifer  disease  f  is  recorded  from  Torkshire,  caused  by 
Herpotrichia  nigra.  The  leaves  are  attacked  and  killed  ;  the  fruits  of 
the  fungus  and  small  sclerotia  are  developed  on  the  leaves. 

A  new  disease  of  potatoes  t  has  been  noted,  due  to  Spharella  tdbifica^ 
already  recorded  as  doing  damage  to  beets  and  turnips.  The  leaves  are 
attacked  first,  then  the  mycelium  passes  down  the  stem  and  enters  the 
tubers. 

Ewert§  gives  advice  as  to  combating  the  fungus  QUb09porium 
Bibis.  The  disease  follows  usually  on  dry  hot  weather,  and  attacks  the 
oldest  leaves.  Pruning  to  encourage  a  new  and  vigorous  growdi  is  of 
advantage ;  the  selection  of  immune  varieties  and  tne  use  of  fungicides 
are  also  recommended. 

In  a  further  paper,  Ewert  |  describes  an  attack  on  roses  by  the  rust 
Phragmidium  subcorticium.  A  damp  season  was  distinctly  favourable  to 
the  growth  of  the  fungus.  He  describes  the  varieties  that  were  able  to 
resist  the  parasite. 

C.  BrickT  records  disease  of  cherry  trees  in  the  Rhine  country,  and 
gives  as  the  cause  the  fungus  Cytospora  rubescens  which  acts  on  the  tree 
in  much  the  same  way  as  Nectria  cinnabarinay  causing  gummosis 
Removal  and  burning  of  diseased  branches,  protection  of  wounds  by  tar 
and  supply  of  water  to  the  trees  in  dry  seasons,  are  recommended 
Fungicides  are  of  no  avail. 

F.  W.  Neger**  has  made  a  series  of  notes  on  timber-infesting  fungi 
At  Mariental,  near  Eisenach,  he  found  many  hornbeams  of  which  tin 

*  Bep.  Conn.  Agric.  Ezper.  Stat.,  1904  (May  1906)  pp.  811-84  (pis.  18-37).  So 
also  Ann.  Mvcol.,  iii.  (1905)  pp.  872-d. 

t  Joum.  Board  of  Agric,  xii.  (1905)  pp.  177-8. 

t  Tom.  cit.,  pp.  87-8. 

§  Naturw.  Zeitsohr.  Land.  Forstw.,  iii.  (1905)  p.  200.  See  also  Bot.  Oentralbl 
xeix.  (1905)  p.  405. 

II  Tom.  cit.,  pp.  249-52.    See  also  Bot.  Centralbl.,  xcix.  (1905)  p.  405. 

^  Verb.  Naturw.  Ver.  Hamburg,  1904  (1905)  pp.  66-7.  See  also  Ann.  Myool 
m.  (1905)  p.  881. 

*^  Festsohr.  zur  Feier  75  Jahreg.  Besteh.  Forstlehr.  Eisenach,  1905,  pp.  86-91 
See  also  Ann.  Myool.,  iii.  (1905)  pp.  881-2. 
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Inocbes  were  killed  bj  Irpex  obliquus.    He  describes  the  fangos  and 
ite  effect  on  the  woody  tissnes. 

Another  fangos,  Lasiobotrys  Lonicerm^  he  fonnd  was  subcnticular  in 
{iDvtli ;  the  faogns'ooald  hardly  therefore  belong  to  the  Perisporiaoess,. 
wikich  ue  all  superficial  forms. 

B.  Aderfaold  ^  contributes  a  paper  on  the  question  of  the  utility  of 
bapng  harmful  fongL  It  might  be  beneficial  if  care  were  taken  not 
to  torn  over  the  ground  again  in  spring.  Ttiis  remedy  is  still  more 
doQbtfol  in  the  case  of  scleroda,  that  retain  their  vitality  for  several 
jma. 

In  discussing  the  spread  of  rust  on  maize  and  cereals,  J.  0.  Arthur  t 
points  out  the  prevalence  of  Puccinia  Sorghi  in  the  uredospore  stage, 
while  the  scidium,  recently  discovered  on  OxaliSy  is  very  rare.  He  thii9» 
Aat  the  uredospores  must  cause  most  of  the  spread  of  the  disease. 

G.  Delacroix  %  recounts  the  work  done  at  the  station  for  vegetable 
pithology  in  France.  In  the  first  part  he  describes  the  parasitic  fungi 
Alt  have  recently  been  recorded  as  attacking  cultivated  plants,  such  aa 
laekms,  almonds,  etc.,  and  in  the  second  part  some  new  species  that 
^▼e  been  found  on  the  cultivated  plants  of  warm  climates.  Most  of 
4e  ipedes  described  are  new  to  science. 

W.  H.  Lawrence  §  describes  blackspot  canker  and  blackspot  apple 
^  a  disease  that  grows  in  the  bark  ana  sapwood  of  the  tree,  where  it 
fonu  a  stroma  and  pustules  of  Macraphoma  eurvisporum.  When  the 
Mt  b  attacked  spots  are  formed  on  which  the  pustules  of  the  fungus 
noike  their  appearance. 

^.  Krnger  |  finds  that  ''  ring-scab  **  of  sugar  beet  is  due  to  an 
^^^^^^  which  enters  by  wounds  caused  by  an  insect.  In  slight  attacks 
ue  sap^cial  tissnes  alone  are  affected,  but  in  more  serious  cases  the 
a«cper  tissues  are  reached  and  the  vessels  are  laid  bare.  Unfavourable 
conditions  of  the  soil  are  the  chief  causes  of  the  disease. 

Plant  Diseases  in  Britain.^ — A  case  of  potato  leaf -curl  has  recently 
<^<3(^ined  at  Kew.  It  is  due  to  a  black  mould,  Maerosporium  Solani^ 
^ch  forms  velvety  black  patches  on  the  leaves  and  haulms.  In  some 
^iistances  the  mycelium  passes  down  the  haulm  into  the  tuber,  which 
^y  again  reproduce  the  disease.  Toung  sprouts  are  readily  infected 
l^^fongus. 

Attention  is  also  called  *^  to  the  white  rust  of  cabbages.  The  fungus 
Offst9pus  eandidus  attacks  many  species  of  Cruciferse,  both  cultivated 
^  wild.  Shepherd*s  purse  is  the  commonest  host,  and  should  be 
endicated. 

Advice  is  given  ft  as  to  the  best  treatment  of  vines  afflicted  with 

.   *  Arb.  Bid.  Abt.  Land.  Forstw.  k.  Ges.  Amt.,  y.  (1906)  p.  85.    See  also  Ann. 
«y«>l..  iii  pi906)  p.  382. 

.t  Pzoo.  Soo.  ProQL  Agrio.  Soi.,  xzvi.  (1906)  pp.  94-8.  See  also  Bot.  Oentralbl., 
«».n305)p.486. 

X  BqIL  Soo.  Myool.  France,  zxi.  (1905)  pp.  168-204  (with  figures). 

S  ^oom.  Myool.,  zi.  (1905)  pp.  164-5. 
^  \  Atb.  BioL  Abt.  Land.  Forstw.  k.  Ges.,  iv.  part.  3  (1904)  1  pi.,  9  figs.    See  also 
«^  Geatralbl.,  xoiz.  (1905)  p.  506. 


1  ^oom.  Board  of  Agric,  xii.  (1905)  pp.  476-8  (1  fig.). 
•*  Tom.  cit.,  pp.  480-1  (2  figs.)  ft  Tom.  oit. 


pp.  494-6  (2  figs.). 
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**  white  rot/*  This  is  caused  by  the  fan^  Coniothyrium  diplodielh, 
which  most  f recinently  attacks  the  fmit  and  destroys  every  grape  on  the 
bonch.  Occasionally  it  spreads  to  the  branches,  causing  pale-coloored 
patches.  The  best  remedy  is  to  bum  all  diseased  parts  of  the  plant,  and 
to  spray  at  intervals  with  permanganate  of  potash. 

Endophytes  of  Orchiden.*— B.  Noel  has  isolated  the  fungus  frona 
the  roots  of  several  orchids,  the  presence  or  absence  of  which  detenninef 
the  ripening  of  the  seeds.  The  writer  was  able  to  distinguish  th( 
different  fungi  from  each  other.  The  one  on  Fhalmnopsis  for  instance 
was  able  to  form  sclerotia,  and  is  compared  with  Rhizoctonia  Solani. 

Oase  of  Symbio8i8.t — Franz  Zach  found  a  fungus  growing  sym 
biotically  with  an  Erineum  on  lime  leaves,  due  to  a  gsll  mite.  Th< 
gametes,  copulation,  and  swarm-spores  of  the  {fungus  were  observed,  bu 
the  systematic  position  is  still  uncertain.  Presumably  the  mite,  b; 
irritation  of  the  host  plant,  induces  a  suitable  substratum  for  the  fungui 
and  the  fungus  pierces  an  opening  through  the  cell  wall  by  which  th 
mite  is  enabled  to  pass  through  and  reach  further  food  supplies. 

Mycological  Notes.} — Fr.  Cavara  takes  exception  to  A.  P.  Morgan' 
criticism  of  his  genus  CHhMulay  even  while  adding  a  new  species  to  ii 
He  thinks  Morgan  has  misunderstood  his  diagnosis,  and  that  the  specie 
OibMvia  capdUnis  Morgan  cannot  be  considered  as  belonging  to  tl 

fenus.  Cavara  also  draws  attention  to  Claussen's  work  on  Boudien 
[e  lays  great  stress  on  the  cytological  value  of  the  paper,  but  suggesi 
that  Olaussen  has  made  a  mistake  in  the  determination  of  the  fungus  o 
which  his  observations  were  made.  Cavara  considers  it  to  be  a  specie 
aheady  described  by  Van  Tieghem  as  Ascodesmis  nigricans.  The  writi 
gives  full  reasons  to  justify  his  criticisms. 

Quide  to  Fungology.— Edm.  Michael  §  has  just  issued  the  thii 
volume  of  a  work  dealing  with  the  principal  larger  fungi,  edible  ai 
poisonous.  He  describes  the  conmion  forms  of  fields  and  woods,  ai 
also  describes  a  few  rare  plants,  such  as  Clathrus  cancellatus.  The  chi 
diaracteristics  of  the  fungi  are  pointed  out,  and  the  131  drawings  a 
arranged  on  10  plates  for  use  in  schools. 

B.  Studer-Steinhaiislin  J  has  drawn  and  described  the  most  importa 
edible  fungi  of  Switzerland.  Attention  is  also  directed  to  poisono 
forms  that  might  be  mistaken  for  the  others. 

American  Mycology. — ^A.  P.  Morgan  T  publishes  a  new  species 
Kalmusia  and  a  note  on  Feziza  pubiday  the  synonymy  of  which  is  doul 
f  ul  as  the  various  spore  measurements  of  species  show  great  divergenc 

J.  J.  Davis  ♦♦  has  found  a  new  species  of  Synchytrium  on  the  leai 
of  Scirpus.    It  produces  h'ttle  distortion  of  the  host. 

*  Comptes  Bendus,  oxl.  (1906)  p.  1272.  See  also  Ann.  Myool.,  ill.  (1905)  p.  3i 
t  Jahresb.  k.  k.  Franz.-Josefs-Staatsgymn.  Saaz  (1906)  p.  1-6  (2  pis.).      I 
«l80  Bot.  Centralbl.  xcix.  (1905)  pp.  407-a 
X  Ann.  Myool.  iii  J1905)  pp.  862-5. 
§  Zwickau,  Sax.  (f^reter  and  Borries)  1906. 

I  Die  Wioht.  Speisepilze  der  Sohweiz.  3  Aofl.  (Berne,  1905)  24  pp.  (12  col.  pi 
t  Joum.  Mycof.,  xi.  (1905)  pp.  153-4.  •♦  Tom.  cit.,  pp.  154-^  (2  figs.). 
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E.  W.  D.  Holway^  redeacribes  the  rost  hitherto  reoorded  on  plants 
of  Sshia  in  North  America.  He  adds  diagnoses  of  several  new  species 
tkt  he  himaelf  has  discovered. 

Joeei^  F.  Clevengert  publishes  preliminary  notes  on  the  genns 
Pkjflkchora ;  44  species  oocor  in  North  America  and  of  those  he  has 
OHnined  22.  The  notes  deal  largely  with  the  differences  between  the 
at  of  the  spores  in  the  specimens  examined  and  of  evidently  similar 
^Kies  reooraed  by  authors.  The  writer  supplies  fuller  diagnoses  in 
semil  instances. 

D.  D.  Somstinef  considers  that  Oomphidim  rhodoxanthus  ought 
fio  be  placed  in  the  genus  Boletinus.  He  gives  his  reasons  for  the 
suggested  change  and  the  various  synonyms  of  the  fungus. 

Oontribiitions  to  Mycology.f — Franz  v.  Hdhnel  describes  a  new 
ipedes  of  ExuUopsit.  He  hazards  the  opinion  that  Sttwella  may  be 
nentkal  with  Exidiopsis.  He  records  and  describes  several  new  species, 
ad  gives  notes  on  some  species  of  Gortidum  and  also  on  AeUnon&ma 
Bubi,  which  has  been  recoided  under  various  names.  The  new  genera 
he  has  discovered  are :  AcanthosUgmeUa  (Pyrenomvcete),  Didymascina 
HjiteriinesB),  and  Thyriidma  (Melanconiese).     Hdhnel  finds  that  the 

K  disease  of  Robmia  chronicled  by  many  observers  is  due  to  a 
»9para.  The  fungus  has  been  placed  in  five  other  genera  by  various 
laibors.  Exosporium  Onomdis  Auersew,  which  ihas  been  imperfectly 
described,  is  a  Cereospara  with  elongate  brownish  septate  spores. 

Plant  Pathology.p — M.  HoUrung*s  account  of  the  diseases  of  plants 
Roofded  in  1904  has  lust  been  issued.  The  volume  includes  an  account 
of  the  ravB^  caused  by  animals  as  well  as  by  fungi  or  other  plants. 
The  first  division  is  devoted  to  the  general  consideration  of  phyto- 
pathology. Then  follow  special  pathology  and  the  diseases  that  attack 
Ae  various  plants.  These  are  discussed,  the  views  and  discoveries  of  the 
nrious  workers  are  stated,  and  the  mediods  of  cure  considered  by  them 
k)  be  most  effective.  Plant  hygiene  occupies  a  more  important  place  in 
the  vohune  dian  heretofore,  owing  to  the  attention  that  is  being 
directed  to  the  producing  of  immune  varieties,  and  to  studying  the  soU 
md  other  conditions  that  help  to  keep  the  plants  healthy  and  resistant. 
Hilda  plant  therapeutics  are  discussea  the  various  means  that  have  been 
tried  to  stamp  out  disease  during  the  year :  certain  fungi  are  found  use- 
ful in  exterminating  animals,  and  some  insects  and  ants  are  encouraged 
that  prey  on  other  insects  or  on  plants  considered  undesirable.  Fungi- 
cides BoA  insecticides  are  also  passed  under  review.  A  full  index 
completes  the  volume. 

Handbook  of  Technical  Mycology.T — F.  Lafar  has  issued  the  seventh 
part  of  this  work,  beginning  the  fourth  volume.  A.  Eloecker  writes  the 
dtapters  on  Saccharomycetes  and  Schizosaccharomycetes,  giving  an 
aooonnt  of  their  development  and  life-history.    F.  Lafar  and  r.  Lindner 

•  Joum.  MycoL,  xL  (1906)  pp.  166-8.  t  Tom.  cit.,  pp.  169-64  (1  pi.). 

:  Tom.  cit.,  pp.  165-6.  §  Ann.  Mycol.,  iii.  (1906)  pp.  828-89. 

J  Jfthrefb.  Pfluuenkr.,  vii.  (1904).    Berlin :  Paul  Parey,  1906,  viii.  and  874  pp. 
1  Handbooh;  der  teohnischen  Mykologie,  lief  7,  Jena,  1906.     See  also  Bot. 
CtttaObL,  xoix.  (1906)  p.  424. 
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take  up  other  points  in  the  science  of  yeasts :  their  coltnre,  physiolog; 
spore-formation,  etc.  H.  Will,  of  Munich,  treats  of  the  chemistry  ( 
tne  cells  and  their  contents :  cell-wall,  nucleus,  vacuoles,  granules,  ^tc. 


Bainibb,  G. — Bur  deux  Pgnlefflinm.    (On  two  species  of  PetUoiUium,) 

BuU.  Soc.  Myool.  France,  xxi.  (1906)  pp.  126-30  (1  pi 

Bbbqamasgo,  Q.— Baiidiomieetl  ed  Afoomieeti  (A  list  of  51  fungi  ooUected  I 
the  author  in  the  spring  of  1905  in  the  wood  of  the  Oamaldoli.) 

Nuov,  Qiom.  Bot  Ital,,  xU.  (1905)  pp.  652- 

Blttt,  AxBi:..^Horgei  Ejmenomyeetet.  (Norw^an  Hymenomjcetes  examin 
and  finished  after  the  death  of  the  author,  bj  £.  Bostrup.) 

[The  number  of  species  is  1197.    There  are  several  new  to  science.] 

Vidensk.  Selbsk,  8kr.  I.  Math.  Naiuno.  CI,  No.  6, 19 
(Christiana,  1905)  pp.  1-164.    See  also  Boi.  Cmtral 

xcix.  (1905)  p.  51 

Bbumpt,  E.^Snr  le  Xyofttome  i  gndni  ]ioirf,maladie  prodnite  par  nut  Xneedis 
du  genre  ICadnreUa  itg.  (On  the  mjoetomj  of  black  grains,  a  disease  produc 
by  a  mould  of  a  new  genus,  Madurella.) 

CM.  8oc.  Biol,  1905,  pp.  997-8.    See  8^ 
Bot.  Centralhl.,  xcix.  (1905)  p.  4 

BuBAK,  Fb.,  &  J.  E.  Kabat— Xykologiiehe  Beitrage  in.     (Myoological  c< 

tributions.) 

[Diagnoses  of  19  new  species  of  mic 
fimgi  from  Bohemia.] 

Hedwigia,  xUv.  (1905)  pp.  85C 

„         „  „       „         Yiertet  Bdtrag  nu  Filiflora  Ton  Tirol    (Fou 

contribution  to  thefungus  flora  of  the  Tyr 

[Diagnoses  of  new  species  are  given,  i 

,  critical  notes  on  many  of  the  foi 

recorded.] 

Oester.  Bot.  Zeitschr.,  Iv.  (1906)  pp.  75 

181-6,  299-45  (1  ] 

Ohelchowbki,  S.— Beta  maoDa  agrestii.    (Gk>oseberry  mildew.)    (Polish.) 
[An  account  of  the  further  spread  of  this  fun^ 
SphcBTotheca  mora^wa.] 

WsMechkoiat  (WeltaU).    Warschaw,  IS 

No.  29,  pp.  452-^.    See  also  J 

CefUralbl,  xcix.  (1905)  p.  i 

„  „  Tmfle  Warmwikie.    (The  truffles  of  Warsaw.) 

[The  author  found  the  so-called  truffles  were  Rh 
pogon  and  Sderoderma.] 

Tom.  oU.,  No.  88,  pp.  625-^.     See 
Bot.  CentraWl.,  xcix.,  pp.  48 

0 LINTON,  G.  P.^The  UstUaginea  or  Smuti  of  Oonneetieut. 

[A  discussion  of  the  life-history  of  smuts,  and  descriptions  of  species  i 
occur  in  the  region.    With  a  list  of  hosts  and  7  pages  of  figures.] 

Conn.  State  Geol.  Nat.  Hist.  Survey,  Bull.  v.  (1906)  pp.  1 
See  also  Bot.  CentrMl.,  xcix.  (1906)  p. 

OoPBLAND,  E.  B.— Hew  Spedoi  of  Edible  Philippine  FnngL 

[Diagnoses  in  English  of  the  various  species  of  uoprimu,  PaalUota^ 
Lepiota."]  Depart,  of  the  Interior,  Bureau  of  Qov.  I 

Mamla,  1905,  pp.  141-6  (3  ] 

OoBTANTiN  &  LucBT— Boohorehes  lur  qnelqiiet  AipergUliu  pathogiiiM. 
searohes  on  some  pathogenic  species  of  AepergtUus^ 

Awn.  Sei.  Nat.,  ser.  9,  u.  (1905)  pp.  119-71  (1 
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CiMtiiiD,  C-^Yuigvi  ronj  «t  Haltbj. 

[An  ftooonnt  of  the  annual  meeting  of  the  mycological 
section  of  the  Yorkshire  Natunuists'  Socie^.] 

NtUuroHst,  1905,  pp.  837-9. 
„        Torkahirs  VatoiaUsts  at  PoekUnet^n. 

[Xnclndes  a  report  of  the  fungi  for  the  district.] 

Tom.  oit.,  pp.  267-9. 
»        Toskildx*  Vatoralisti  at  Bunilfj. 

[Includes  a  report  of  the  fungi  for  the  district.] 

Tom,  eitt  pp.  295-6. 
n      „        Veiw  Toskihixa  Xovld:  Kjzotriehiim  deiioniBL 

Tom,  cU.,  p.  254. 

[Notes  on  Tarious  new  records  of  Yorkshire  fungi.] 

Tom,  cU,,  pp.  189-90. 
I^^r,  Paul— 8ir  va    nonTsau   Ohampignon,  parasite  das   Ooeddes   du  genre 
iQifiitu.    (A  new  fonffus  parasite  on  the  Goccideee  of  the  genus  AapidiotuB,) 
[The  fongus  is  a  Hypnomjcete,  Hyalopus  Yvonii,] 

BuU.  Sd.  France  d  Belgitwi,  tttjt.  (1905)  pp.  18&-40  figs.  1-3). 
See  also  Bot,  Centram,,  xcix.  (1905)  p.  505. 

^M»  Lb  B.  p. — ^Vlora  Oryptogamiqve  dei  Antilles  Franeaises.     (Cryptogamic 
Wwof  the  French  West  SSes.) 
[List  of  fon^  includes  a  number  of  new  species,  determined  by  Patouillard.] 

Lons-le-Saunier,  1901,  pp.  211-804. 

tiusgoH,  Jakor— Pen  Amarflraiiska  l>nsbtonijgdaggenp&  Brensk  mark.  (The 

^Boicsn  gooseberry  mildew  in  Sweden.) 

[Hie  disease  was  introduced  from  Denmark  with  young  gooseberry  plants.] 

Medd.  k.  Landtbr,  Akad.  Exper,  k,  Lamdtbr.  Akad,  HandL 

Tidnkr.  Stockholm,  No.  87  (1905)  pp.  1-16  (1  pi.). 

See  also  Bot,  CerUralbl,  xcix.  (1905)  p.  505. 

(uLov.W.  G.->BiUiographiMa  Index  of  Vorth  Atteriean  Vimgi— AbrothaUus 


[Contains  a  list  of  fungi  and  references,  with  occasional  notes  by  the 
sothor.]  Cameg%e  In$titution  of  WasMngton,  i.,  pt.  1  (1905)  812  pp. 

'uioiL,  Jx AB — Ottelques  lemazquei  sur  riirilnenee  da  I'aeidite  et  de  lakaliniti 
*^|j»o  Aipwgfllfcsi.  (Some  remarks  on  the  influence  of  acidity  and  alka- 
oalty  on  two  species  of  AapergiUus,) 

Bull.  Soc.  Myeol.  France,  lii.  (1905)  pp.  182-8. 
^A7»,  R.  a— Xlddletai  VuBgL 

[A  general  account  of  fuj^ ;  the  species  occurring  at  Middleton  are  included 
m  Mackay's  Fungi  of  Nova  Scotia.] 

P^ioc.  and  Trans,  Nova  ScoOan  Inst,  Soi.,  xi.  (1905)  pp.  115-21. 
^iBB,  Tbob.-. Hew  Yorkshire  YongL 

[A  note  on  two  Pyrenomycetes,  one  of  them,  Sordaria  (Philocopra)  pusiUa 
Hout.  A  S.,  new  to  Britain.]  Naturalist,  May  1905,  p.  189. 

^tiiiBBL,  Aktoh— Beitrag  mr  Tkra  des  Bisaektales.     (Contribution  to  the 
loiiof  the  Eisaoh  Valley.) 
[A  long  liat  of  fungi  is  included  in  the  flora.] 

Verh,  Zool.  Bot.  Oes.  Wien,  Iv.  (1905)  pp.  444-74. 

LifAB,  P.— Haadbneh  dor  technisehen  Xykologie.      (Handbook  of  technical 
*J«ology.) 
[Omelianski  and  J.  Behrens  write  further  chapters  on  Bacteriology  and 
Phjrsiology ;  F.  v.  Tubeuf  takes  up  the  fungi  that  destroy  wood.] 

Jena,  1906,  lief  vi. 

^AVBXBT,  B.^]>ie   Sehwarsfleekenkrankheit  (Bhytisma  aeerlnum)  der  Ahom- 

ttttir.    fEhe  black  spot  disease  of  maple  leaves.) 

[The  dead  leaves  on  which  the  fungus  matures  should  be  fathered  and 

destroyed.]  Biol.  Abt.  Land,  Forstw.  k.  Oes^^o.  29  (1904) 

4  pp.  (2  figs.).    See  also  Bot.  Centralbl, 
xcix.  (1905)  pp.  506-7. 

Fib.  21st,  1906  3 
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LuTz,  L.— Sur  UM  dftfonnation  de  ramnil  noxillre  du  Stariffiiiatoeyitii  idf 
daiif  Mrtaim  *■<<<•"*  artifleiali.  (On  the  defonnation  of  the  sporophore 
SUrigmaioeystU  nigra  in  certain  artificial  media.) 

BuU.  Soc.  Mycol.  France,  zzi.  (1905)  pp.  181-6  (1  fi 

M  AC K AT,  A.  H.^Vii]igi  of  Vora  Beotia.    A  PxoTiiioiial  Idit. 

[The  habitat  of  the  sneoieB  is  indicated,  with  the  locality.     A  few  d 
species  are  described.] 

Proc,  and  Trans,  Nova  ScoUan  Inst  Sci.,  zi.  (1906)  pp.  123- 

Magnus,  P.— Die  FilM(Yii]igi)  Ton  Tirol,  VorarlbergtinidLiMhtcnstdiL    (Fu 
of  Tyrol,  Vorarlberg,  and  Liechtenstein.) 

[Magnus  writes  of  the  Fungi,  Schizomyoetes,  and  Myzoi 
cetes.  The  other  authors  are  v.  DiJla-Torre  and  Lud 
Grafen  von  Samthein.] 

Innsbruck :  Wagnersche  Uniyersit&ts-Buchhandlu 

1906,  liv.  and  716  pp.    See  also  HeduHoia, 

(1905)  Beibl.  i 

Zwoi  parasitiiolie   Earpographiiim-Arton  und  dor  Zniainimmlii 

oiaiffer  StUboon  mit  Omlazia  odor  Bamulazia.    (Two  paras 

roecies  of  Harpographiufn  and  the  connection  between  8< 

Stilbese  and  OvtUairia,  or  Bamularia.) 

Hedwigia,  zHv.  (1905)  pp.  S71-«  (5  fi| 

ifbor  die  Gattuig,  n  dor  Bliiiophydiiim  IMokioott  Wright  gel 

(Concerning   ^e   genus   to  which  BhiMophydiuin  Dtcks 
Wright  belongs.) 

[The  fungus  grows  on  EcU)carptu;  Magnus  establit 
for  it  a  new  genus,  EurychasmaJ] 

Tom.  oU.,  pp.  347-9  (8  f 

Maibe,  B«Ni— Jotos  ittT  quolquot  Champignoni  nouToanx  ou  pou  oomnii.  (^ 
on  some  new  or  rare  fungi.) 

[New  records  are  given,  new  hosts  for  parasites,  changes  of  name  an 
dicated,  and  new  species  are  described.] 

BtM.  Soc,  Mycol.  France,  zxi.  (1906)  pp.  187-67  (6  f 

MuBBiLL,  W.  A.— A  Sojto  the  Brown  Soisilo  PolyporoM  of  TMnporato  H 
Amoriea, 

[The  author  makes  three  groups  of  Polyporacese :  the  Polyporen,  Fomi 
and  AgaricacesB.    The  key  deals  wiw  the  first  group.] 

Torreya,  v.  (1905)  pp.  It 

NoELLi,   Albxbto— Contribiuiono  alio  itndio  del  mieromieoti  del  Hem 

(Contribution  to  the  study  of  the  micromycetes  of  Piedmont.) 

[The  author  records  199  species.    One,  AmphimhcBria  H&radei,  is  ne 
science.]  Malplghia,  xix.  (1906)  pp.  32 

N  o  M  u  B A,  H. — ^Xntorno  alia  mgffine  del  Bongoid  (Aitxagalus  siaisiis)  et  a  due  : 

mieromieoti  patogoni  del  guso.    (Concerning  the  disease  of  the  "  Benf 

{Astragalus  simetis)  and  two  newjMkthogenio  micromycetes  of  the  mulbei 

AUi  Utit,  Bot,  d,  Pavia,  ix.  (Genu  1904)  pp.  1 

See  also  Bot,  Centralbl,,  xcix.  (1905)  pp.  C 

Pammbl,  L.  H.-4k»ie  YangBs  XMieaios  eommon  in  Iowa  during  the  Beai 
1904.  Proc,  Soc,  Prom.  Agric. 

xxvi.  (1905)  pp.  ( 

The  Oodar  Apple  Fongi  and  Apple  But  in  Iowa. 

[An  aooount  of  the  fungus  Qynmo^orangwnt  pai 
on  apples. 

BiiU,  Iowa  Agric,  Exper.  Stat,,  Ixxziv. 
pp.  1-36.    See  flOso  Bot,  CentrcUbL, 
(1905)  pp.  5 

Patouillabd,  N.— OhampignoBS  algiro-tuniilini  nouToaux  on  pou  < 
(Algero-Tunidan  fungi  new  or  little  known.) 

BuU.  Soc,  Mycol,  France,  xxi.  (1905)  pp.  1 
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Pzci,  C  H.— Xcport  of  tlw  V«w  York  State  Botaniit 

[N«w  reoorofl  Bxe  published  for  a  large  number  of  fungi,  and  many  of  the 
utmMx^i^  have  been  changed.] 

BuU.  N.Y.  SiaU  Mu9eum,  xoiv.  (1905)  pp.  l-6» 
(10  col.  pis.)    See  also  J3ot  CefUnUbl^ 
xcix.  (1905)  p.  489. 
SxBM,  H. — CntaXbmtiaBM  myeatogiwi  ad  toam  Hiuigarlg. 

[TbtB  contributions  include  the  descriptions  of  many  new  species  and 
TMictiea,  There  is  one  new  genus  of  Pyrenomycetes,  Lqjkama,  closely 
allied  to  NeqpeckiaA  mohwtani  KonUmhwak,  iv.  (1906)  pp.  1-6. 

See  also  Awn.  Mycol.,  iU.  (1906)  p.  876. 

Sick,  J. — ^Fnagw  dos  imdoreB  de  Toms  Vedzas.    (A  list  of  fungi  for  Torres 
Tedzas.)  Brot.  Bev.  Soi,  Nat.  CoUegio  de  S.  F%el  {Portugal^ 

iv.  lasc.  8  (1906)  pp.  159-68.    See  also  Bot. 

Centraibl,  xoiz.  (1905)  p.  512. 

loLLAVD,  li. — ^Adhsreaae  de  raaneau  at  de  U  toIto  daas  las  PiaUiotes,  rsalliota 

WMiiB  at  Paalllota  BemardL    (Adherence  of  ring  and  volva  in  PioUiota 

arvnmt  aiiid  Ps.  Bemordi.) 

BuU.  Soc.  Myeol.  Franee,  zzi.  (1905)  pp.  1S3-5. 

341  TO,  K. — Tiagbiella  japoniea  sp.  n. 

[Tltia  new  sjpecies  arose  from  spores  collected  in  the  sak^brewing  chamber. 
DescE^tion  and  diagnosis  are  given.] 

ZeUsehr.  Angew.  Mihrotk.  KUn.  Chemie,  xi.  heft  6  (1906)  pp.  148-9. 

SnRjtA37,  HKI.S1I— lbs  Host  Vlaats  ef  PaiMMfais  Ipbayoas  feek. 
[This  fungus  is  parasitic  on  species  of  Coprinu*.'] 

Joum.Myool.,  xi.  (1906)  pp.  167-9  (1  pi.). 

Stkidlkb,  Embbich— BEjiiioiiomyootosiiioraTiBL   (Moravian  Hymenomyoetes). 
[A  number  of  new  speisies  are  described.] 

Zeitaehr.  MOhr.  Lemdsmui.  V.  Brunn,  heft  S  (1906)  15  pp. 
See  also  Bot.  CerUralbl.,  xcix.  (1906)  p.  884. 

Etbacbbk,  Ja8. — Oooononeo  of  Padni  Adas  in  Iralaiid,  with  a  Vote  on  the  Oon- 
ittHs  sttendliBg  its  Growth. 

Ifith  NaksraUit,  xiv.  (1906)  pp.  185-7  (1  pi.). 

Zbi.i.31  BBy  J i7i«ius— Cor  Ohemio  des  lUogoiipllns  (Amanita  Xnsoaria).    (On  the 
chcmiatry  of  the  Fly  Agaric,  Amamta  muaoaria.) 

SBTk  Akad.  Wisa.  Wien,  Math.  Natufw.  CI.,  cxiv.  abt  lift 
(1905)  pp.  258-78.    See  also  Bo^.  Cm^nObZ.,  xcix. 

(1905)  p.  474. 

Lichens. 

(By  A.  LOBBAIN  SlOTH.) 

BaTarian  Lichens.* — H.  Behm  has  studied  the  lichen  flora  of  the 
Seoper  formation  in  Middle  Franconia.  He  gives  a  map  and  description 
of  toe  distaict.  The  cmstaoeons  rock  forms  are  largely  those  that  grow 
•B  midBtone.  The  lichens  were  found  on  very  old  oc^  and  near  trees^ 
vhile  Cladonias  grew  in  wide  stretches  on  sandy  soil.  He  found  88(> 
^edes  in  die  neighbourhood. 

Trench  Lieh6ns.t — J.  Harmand  lias  issued  the  first  part  of  a  system- 
itk  and  deecriptive  catalogue  of  lichens  for  the  whole  of  France.  He 
pres  in  the  introduction  an  account  of  their  nature  and  habitat  and  of 


•  SJL.  Doikschr.  k.  Bot.  Ges.  Begensburg,  ix.,  n.s.,  iii.  (1905)  59  pp.    See  also 

L  Ceitinabl.,  xcix.  (1905)  pp.  515-16. 

t  Liebens  de  France.  Fans :  Paul  Elinoksieck,  1905,  xxiv.  and  156  pp.  (7  pis.). 

a  2 
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the  vegetative  and  reproductive  organs.  He  discnsses  alBo  the  quest! 
of  clarification,  and  selects,  as  the  most  comprehensive,  the  one  follow 
by  Nylander  and  Hue.  This  first  part  incmdes  the  lichens  wiUi  bli 
green  algsB  down  to  Uie  end  of  the  CoUemaceae.  An  index  is  provi^ 
of  the  groups  dealt  with. 

Some  French  Lichens. — 0.  Pagny  *  writes  a  note  on  the  occorrei 
of  Usnsa  longissima  in  a  fertile  condition  in  the  Yo^,  the  fi 
collection  of  the  fruiting  form  in  France.  One  of  t£e  specim 
measures  4^  metres,  another  2^  metres. 

F.  6.  Parriquet  writes  on  the  Cladonias  of  the  French  flora, 
informs  his  readers  first  of  all  as  to  his  interpretation  of  the  tei 
species,  variety,  and  form.    He  then  divides  his  plants  into  43  spec 
grouped  into  16  sections.    He  describes  some  66  plants. 

A'l(othin,  N.— Bidrag  til  Kinatdomen  om  Sk&nii  LaflUnm.    (Oontribation  to 
knowledge  of  the  Ldohen-Flora  of  Sohonen.) 
[186  species  are  recorded.] 

Arkw  BoL,  ii.  No.  6  (1904)  pp.  1-30.    See 
BoL  CetUralbl  xoix.  (1905)  p. 

Bbitzblmatb,  Max.— Veber  ffladonia  deg«B«raai  IL  imd  digjteta  SehMr. 
Cladofiia  degenerans  and  CL  digitata,) 

[The  author  describes  the  dilerent  recognised  forms,  and  adds  critical 
descriptive  notes.]  Hedwigia,  xlv.  (1905)  pp.  4^ 

Dubs,  L.  B..P.— Vlore  OryptogamiqiM  det  AntlUes  Franyaiisi.  (Cryptog 
Flora  of  the  French  West  Indies.) 

[The  lichens  have  been  determined  by  Ed.  Wainio ;  there  are  a  few 
species.]  Lons-Le-Saunier,  1904,  pp.  80 

Fbbnandbz,  D.  Mamubl  Llbnas  t.— BniinmadAi  jdiitiibBddn  geosi 
de  loB  Feltigerieeoi  en  OatalvSa.  (Enumeration  and  geographical  distrib 
of  PeltigeraceflB  in  Oatalania.) 

Bol.  Bsal  8oc.  Etp.  Hi$t  Not.,  v.  (1906)  pp.  16 

Kavas,  B.  p.— Votai  Udtsnologleas  IV.  Los  Oladonl toos de  BspaBoU.  (Lie 
logical  notes  IV.    The  GladoniesB  of  Spain.) 

Op.  oi^.,  iv.  (1904)  pp.  296-86.    Se. 
Ann.  Mycol,  iU.  (1905)  p 


SchiBop'hyta. 
Sohiaomyoetaa* 

BaeilluB  Indorans.  — S.  Greig  Smith  gives  the  following  descri 
of  B,  indurans  sp.  n.,  a  bacterinm  which  has  the  novel  proper 
hardening  gelatin.  Bods  with  rounded  ends,  varying  in  size  from 
2*2  fu  They  are  actively  motile  and  the  fiagella  are  nnmerou 
peritrichons.  They  are  negative  to  Oram,  and  do  not  form  spores, 
colonies  are  mostly  white,  flat,  and  ronnd,  while  the  medium  gra4 
assnmes  a  reddish  mahogany  hue  and  also  is  rendered  inso 
On  potato  the  growth  is  scanty  and  yellowish,  the  medimn  bec< 

*  BuU.  Soc.  Sci.  Nancy,  Srd  ser.,  vi.  (1906)  6  pp.  See  also  Bot.  Centralbl 
(1905)  p.  429. 

t  Actes  Soc.  Linn.  Bordeaux,  lis.  (1905)  76  pp.  See  also  Bot.  Gentralbl 
(1905)  p.  429.  X  Proc.  Linn.  Soc.  N.S.W.,  dx.  (1906)  pp.  839-43. 
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^irp2kh  and  later  brownish.  Bouillon  is  rendered  turbid  with  the 
fomaiion  of  a  sorface  ring  and  a  coherent  sediment.  Indol  is  formed, 
ud  nitrates  reduced  to  nitrites.    Milk  remains  unaltered. 

Debited  Tubercle  Bacilli*— J.  Oantacnzene  finds  that  dead  and 
defatted  taberole  bacilli  are  toxic.  Injection  of  a  big  dose  rapidly 
ouses  death  with  hypothermia,  necrosis  of  the  immigrant  leucocytes,  de- 
«eoaatlon  of  the  renal  epithelium,  of  Uie  heart  and  muscle,  and  a  marked 
tofiinof^ilia.  In  smaller  doses,  the  effects  produced  are  eosinophilia, 
bjpothermia,  emacii^ion,  formatipn  of  abscesses,  and  enormous  emarge- 
Kfit  of  the  spleen.  The  tuberculous  new  formations  caseate  and  are 
iaally  completely  absorbed  by  the  agency  of  dant-cells.  The 
iaonilated  aniTnals  react  to  tuberculin  for  several  we^.  The  defatted 
bKteria  when  treated  with  Oram's  iodine  solution  lose  their  toxicity,  and 
mj^^on  of  snch  an  emulsion  imparts  a  considerable  tolerance.  The 
absorption  of  the  defatted  bacteria  and  of  the  tuberculous  deposit  is 
k^ned  by  daily  injections  of  potassium  iodide,  which  stimulates  the 
phagocytic  power  of  the  mononuclear  leucocytes. 

Bacteria  and  the  Emission  of  Light.f — In  a  small  brochure, 
H.  Xoliach  deals  with  die  subject  of  emission  of  light  by  plants.  The 
frodncdon  of  l%ht  is  confined  to  funei,  bacteria  and  Peridinae  in  the 
pbuit  world.  The  author  determined  that  the  luminosity  of  meat  is 
Gumtd  by  a  bacterium,  and  showed  that  the  bacterium  can  generalljr  be 
godoced  in  a  few  days  by  partially  immersing  a  piece  of  meat  in  brine. 
The  emission  of  light  from  wood  has  been  traced  to  the  same  source, 
uid  dmilarlj  decaying  leaves  of  oak  and  beech  may  become  luminous. 
The  connection  between  uutrition,  growth,  and  luminosity  has  been 
fiLodied  by  Beijerinck.  As  to  the  theological  factor  in  the  production  of 
%ht,  littjb  is  known  except  that  it  is  an  oxidation  process.  The  author 
postulates  a  substance,  photogen,  that  produces  light  waves  in  the 
presence  of  oxygen. 

Badllns  Bnteritidis,  Oaertner,  and  Bacillus  pseudo-Tuberculosis^ 
P&iffBT.^ — ^Tbe  chi^  differential  characters,  says  £.  Klein,  between  the 
Willi  of  the  Gaertner  group  and  the  BaciUua  pseudo'tuberculosis  are 
tb:  following :  The  former  are  motile  and  multiflagellate ;  B.  psetido- 
tuberc^osis  is  non-motile.  The  former  produce  gas  in  gelatin  shake 
Stores  ;  the  latter  do  not.  The  former  produce  a  uniform  turbidity  in 
broth  and  in  phenol  broth ;  the  latter  form  granules  and  fiocculi,  the 
broth  remaining  clear.  In  MacGonkey's  fiuid  the  former  produce  acid 
tod  gas  ;  the  latter  do  not.  Subcutaneous  injections  of  B.  pseudo- 
tuktrculosis  give  rise  to  chronic  granulomatous  inflammation;  while 
injections  of  B.  enUritidis  cause  acute  septicemic  infection. 

Dilbrential  Criterion  between  Cholera  Vibrio  and  certain  other 
Tilirios:  the  action  of  Formalin  on  their  Gelatin  Cultures.§ — 
XavTojannis  shows  that  formalin  in  gelatin  cultures  fixes  the  gelatoses 

•  Ann-  Inst.  Pasteur,  xix.  (1906)  pp.  699-714. 

t  Die  Lachtenwickelung  in  den  Pflanzen.    See  Nature,  Nov.  28, 1905,  p.  85. 
:  Trans.  Patholog.  Soc.,  Ivi.  (1906)  pp.  132-5. 

I  Joum.  do  Phys.  et  de  Path.  ff6n.,  vi.  (1904)  pp.  273-7.  See  also  Oentralbl. 
B»kt ,  Ite  Abt,.  xxxvii.  (1905)  p.  270. 
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(representing  the  first  stage  of  pepton  formation)  but  not  the  peptong 
Cholera  bacillus  liquefies  gelatin  but  with  formalin  gives  fixed  gelatoses 
die  vibrios  of  Finckler,  Prior,  Deneke,  and  Metchinkoff,  on  the  othe 
hand,  liijnef y  gelatin  which  does  not  solidify  with  formalin,  conseqaentl 
here  exists  an  important  aid  in  distinguishing  closely  allied  vibrioi 
Epidemiologically,  however,  this  unfortunately  is  of  little  value,  sine 
10-12  day  old  cultures  are  necessary,  and  the  formalin  must  act  for  s 
least  as  long  a  time. 

Bevision  of  CoccaoesB.* — C.  B.  A.  Winslow  and  Anne  F.  Roge 
suggest  the  following  classification  : — 
Family — Coocace® 

Sub-Family — Paracoccacese  (new  sub-family) 
G^enus  1 — Diplococcus 
„    2 — Streptococcus 
Sub-Family — ^Metacoccacese  (new  sub-family) 
Genus  3 — ^Micrococcus 
„    4 — Sarcina 
„    5 — Ascococcus 

Classification  of  Dysentery  Bacilli.t — H.  Hiss  divides  the  dyseute 
bacilli  into  four  groups,  according  to  their  fermenting  actions :  ( 
Bacillus  of  Shiga  and  ^ruse  ferments  monosaccharides  (mickly  and  oc< 
sionally  maltose ;  (2)  bacillus  y  ferments  monosaccharides  and  mann 
in  24  hours,  and  sometimes  maltose ;  (3)  Strong's  Philippine  culti 
easily  ferments  monosaccharides  and  mannite,  comparatively  quid 
saccharose,  and  gradually  maltose;  (4)  Flexner's  Manila  culture  a 
DuvaFs  Baltimore  culture,  readily  ferment  all  the  above  and  dextr 
Typhoid  bacilli  do  not  ferment  saccharose,  and  further  are  motile  and 
can  be  distinguished  from  (4).  Classification  is  supported  by 
agglutination  reaction.  The  Shiga-Eruse  bacillus  possesses  several  w^ 
^own  and  easily  distinguished  varieties,  if  not  different  species. 

Diagnostic  and  Prognostic  Significance  of  Lochial  Bacteria.: 
Leo  Arnold's  examination  of  lochia  in  36  normal  and  26  febrile  pi 
peral  women  resulted  in  the  following  conclusions  : 

1.  Absence  of  streptococci  excludes  the  most  severe  puerp< 
affections,  the  fever  arising  from  extragenital  causes,  e.g.  retai 
secretion,  sapraemia,  gonocoosal  infection,  or  more  rarely  coli,  diphthe 
or  tetanus. 

2.  Presence  of  streptococci,  numerous  and  in  long  chains,  more  s< 
the  uterus  than  vagina,  denote  frequently  severe  infection  :  (a)  chain 
four  frequently  occur  in  normal  puerperal  women  ;  (ft)  chains  of  n 
than  four  cocci  in  vaginal  lochia  suggest  infection  and  cause  f ebril 
subnormal  temperature ;  {c)  chains  of  more  than  four  cocci  in  ute 
lochia  occur  only  in  fever,  though  it  is  impossible  to  diagnose  sev€ 
from  length  of  chains. 

3.  The  prognosis  varies  directly  with  the  number  of  phagocytes, 

♦  Technology  Quarterly,  xviii.  (1905)  pp.  240-6. 

t  Joum.  of  Med.  Besearch,  xiii.  (Dec.  1904).    See  also  Gentralbl.  Bakt.,  lt« 
xxxvii.  (1905)  p.  273. 

X  Milnch.  Mediz.  Wochenachr.,  1904,  No.  48.  See  also  Centralbl.  Bakt..  It* 
Bef.,  Dxvii.  (1905)  pp.  274-5. 
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Oiaj^nosifl  of  Bacteria  by  their  Biochemical  Functions.* — 
L  Grimb^t  says  that  the  fermentative  actmty  of  a  micro-organism 
■  its  most  constant  property,  and  a  knowledge  of  biochemical  function 
icxtronely  important  for  determining  species.  The  practical  rule  is 
dat  etdi  form  which  assumes  another  constant  function  deserves  a  new 
Mse ;  coltnral  diaracters  are  only  of  secondary  importance. 

The  dioice  of  media  is  important ;  owing  to  complicated  composition 
(d^ing  diemical  analysis)  uniformity  is  impossible.  Olucose  in 
bonfllon  is  the  chief  cause  of  alkali  or  acid  proauction.  Pepton  after 
48  hoars  inoculation  with  B.  eoli  should  give  the  indol  reaction,  and  it 
00^  not  to  be  mixed  with  nitrogenous  substances  (hence  peptonised 
b(»iUon  is  excluded)  or  carbohydrates  or  nitrates.  The  choice  of  ferment- 
able media  is  to  be  restricted  to  the  simplest  and  most  characteristic 
sBbstances,  e^.,  coagulated  albumen  for  trypsin  production,  milk  as  a 
ootgukuion  index,  pepton  for  indol  reaction,  unne  for  production  of 
ammonium  carbonate  by  urobacteria  of  Miguel,  nitrates  to  distinguish 
true  denitrification  ferments  {Bacillus  pyocyatwus  liberates  nitrogen  from 
pepton  solution)  from  indirect  denitrificators,  which  only  work  in  amido- 
qmfauning  media,  e.g.  bouillon.  The  best  medium  for  this  is  pure 
poteanum  nitrate  1  part,  pepton  1  part,  distilled  water  100  parts. 
Cirbohydrates  are  valuable  if  chemically  pure,  and  should  be  mixed  with 
p^B.  Solid  media,  the  reaction  of  which  is  never  constant,  are  not 
10  be  used.     Fluid  media  are  to  be  neutralised  with  oddum  carbonate. 

The  plan  of  research  includes  general  biology  and  morphology, 
oitcaral  chaiacteristics  in  various  me^a,  biochemical  characters,  agglu- 
QBation  phenomena,  and  animal  inoculation. 

From  personal  biochemical  research  he  discusses  finally  : — 

1.  BaeiUu8  orthobutylkus  and  its  differentiation  from  other  anaerobic 
botjric  add  ferments. 

i.  Friedlander's  pneumobaciUus  which  acts  enetgetically  on  glycerin 
and  duldtol,  producing  in  certain  cases  leevo-lactic  acid.  Two  groups 
<i  this  badUos  are  distinguished,  viz. :  Frankland's  bacillus,  with  no 
action  on  glycerin  and  dulcitol,  and  Grimbert's  bacillus,  one  varietv 
of  which  attacks  glycerin  and  dulcitol,  the  other  glycerin  alone ;  botn 
gnmps  with  manmte  give  laevo-lactic  acid. 

t.  Identity  of  Friedlander*s  bacillus  with  B.  lacUs  aerogmiss.  Cha- 
neloB  common  to  both  are — immobility,  presence  of  capsules,  non- 
Hqnefaction  of  gelatin,  no  indol  formation,  and  energetic  action  on 
^vbohydrates. 

4.  B.  tartarictis  (Grimbert  1897)  and  its  ener^tic  action  on  tartrates 
ttid  carbohydrates  (producing  acetyl-methyl-carbmol). 

5.  The  action  of  B.  coli  and  typhosus  on  nitrates,  which  are  only 
indirect  denitrificators,  working  only  in  the  presence  of  amido  com- 
poands. 

Diillirentiation  and  Identification  of  Streptococci  and  Staphylo- 
ooceLf — ^M.  H.  Gordon  reports  the  results  of  his  observations  on  a  large 
munber  of  streptococci  obtained  from  various  sources,  particularly  as 

*  ArchiT  de  ParMitol.,  vii.  pp.  237-805.  See  also  Centralbl.  Bakt.,  Ite  Abt. 
W.  xxxvii.  (1905)  pp.  963-6. 
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r^ardH  their  biochemical  actions  on  certain  organic  oompoonds,  whi< 
serve  to  differentiate  and  identify  the  varieties  of  these  organisms, 
has  selected  nine  tests  for  this  purpose,  viz.  litmns  milk,  neutral 
broth,  and  broths  containing  respectively  saccharose,  lactose,  raffin< 
innlin,  salicin,  coniferin,  and  mannite,  and  as  additional  tests  in  spe 
cases  he  uses  broths  containing  rhamnose,  glycerin,  and  sorbite ;  tl^ 
reactions  of  the  various  streptococci  to  Uiese  tests  are  given  in  tabnU 
form.  The  author  has  applied  similar  methods  of  observation  i 
staphylococci  obtained  from  different  sources.  Although  this  group  o 
cocci  admits  of  subdivision  into  three  main  types  according  as  the  coloii 
of  the  colonies  is  white  or  grey,  yellow,  and  orange  or  golden,  the  authij 
finds  that  the  varieties  found  in  these  types  may  be  differentiated  ai^ 
identified  by  their  biochemical  reactions,  and  he  has  established  niil 
tests  for  this  purpose,  viz.  liquefaction  of  gelatin,  clotting  of  mill 
peptonising  of  milk,  reduction  of  nitrates  to  nitrites,  changing  of  ooloi 
of  neutral  red  broth,  production  of  acid  in  litmus  broths  containin 
respectively  lactose,  maltose,  glycerin,  and  mannite. 

Bacillus  of  the  Olive  Tubercle.* — E.  F.  Smith,  referring  to  a  pap 
by  Schiff,  in  which  it  is  stated  that  the  bacillus  of  the  Olive  Tuberc 
coagulates  milk  and  readily  forms  snores  which  are  very  resistan 
surviving  15  minutes  exposure  to  120  C,  finds,  after  long  continuoi 
observation  of  three  different  strains  of  this  organism,  that  it  does  n< 
produce  spores  in  broth,  none  being  visible  under  the  Microscope,  at 
cultures  are  sterilised  by  exposure  for  10  minutes  at  50*^  C. ;  he  fin< 
also  that  milk  is  neither  coagulated  nor  rendered  acid,  but  gradual 
becomes  alkaline.  By  inoculating  healthy  plants  with  cultures  of  tb 
organism  tumours  resulted,  control  inoculations  failing.  He  thin 
that  no  olive  tubercles  can  be  produced  with  pure  cultures  of  the  spoi 
bearing  organism  of  Schiff ;  tnis  bacillus  has  peritrichous  flagella,  or 
non-motile,  whereas  the  true  olive  knot  organism  is  motile  and  l 
several  polar  flagella. 

Microbes  in  Cheese-Making.t— P.  Maze  finds,  from  the  results 
his  researches,  that  cheese-making  depends  entirely  on  lactic  fermen 
tion  and  the  phenomena  that  accompany  it.  Lactic  acid  fermentatic 
eliminate  or  hinder  all  the  other  fermentations  liable  to  be  present 
the  milk ;  they  facilitate  the  drying  of  the  cheese,  and  conmiunicate 
the  casein  the  aroma  of  butter  and  cheese.  When  ti^e  refining  of  i 
cheese  commences,  the  lactic  acid  ferment  dissolves  a  part  of  the  case 
but  the  other  ferments  also  act  in  the  process,  as  shown  by  the  case 
they  produce,  and  by  the  ammonia  they  set  free.  The  best  cheeses  o 
tain  neither  lactic  acid  nor  anmionia,  since  these  favour  a  too  oompi 
solution  of  the  casein  and  the  formation  of  nitrogenous  matters  t 
toxic  i)roducts  dangerous  to  the  consumers.  He  advocates  the  empi 
ment,  in  cheese-making,  of  pure  cultures  of  ferments  and  pasteuri 
milk. 

Bacillus  Producing  Bed  Pigment  only  on  a  Single  Medium. 
M.  Didlake  has  isolated  from  the  reservoir  water  of  Lexington,  K 

*  Centralbl.  Bakt.,  2t«  Abt.,  xv.  (1906)  p.  198. 
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codf,  a  bscQlns,  5  ft-^fi  long,  l'5fi  broad,  that  produces  on  Soy  agar 
(a  kM  medium  of  agar  added  to  an  infusion  made  from  the  roots  of 
tk  Soj  bean  with  ^  p.c.  saccharose  and  i  p.c.  asparagin)  a  characteristic 
m^kmj-Tei  pigment  that  later  acquires  an  iridescent  lustre,  but  though 
grcnnng,  yet  with  difficulty,  on  other  media  such  as  ordinary  agar,. 
pktm,  potato,  etc^  no  pigment  production  was  observed  on  any 
<»afiion ;  in  ihe  reservoir  water  there  is  a  faintly  reddish  growth  form* 
B^  s  depodt.  The  organism  is  very  actively  motile,  and  retains  this 
i^&H^on  Soy  agar  for  5-6  weeks,  whereas  on  ordinary  agar  all  motility 
s  lost  within  a  week  ;  on  ordinary  media  the  bacilli  become  much  dis- 
torted ;  spore  formation  was  not  observed  ;  milk  remained  uncoagulated, 
ud  tiiere  was  no  production  of  acid  or  pigment ;  gelatin  was  not 
t^oefied ;  in  glucose  media  there  was  no  production  of  gas.  No 
rd^ence  is  made  as  to  the  pathogenic  action  of  this  organism.  Growth 
E  most  favoured  by  room  temperature ;  incubation  at  37^  C.  retards 
bodi  growth  and  pigment  production.  An  agar  medium  made  by  sub- 
fiitixting  an  infusion  of  Alfalfa  roots  for  mat  of  the  Soy  bean  roots 
behaved  as  ordinary  nutrient  agar  medium,  no  red  pigment  being 
formed. 

Tubereular  Disease  of  Olive  Trees..*— B.  Schiff-Giorgini  finds  tliat 
die  BaeUlus  olea^  which  produces  this  disease,  is  a  motile  aerobe,  having 
oany  flagella,  and  forming  spores.  Primitive  tubercles  occasion  the 
poduf^on  of  metastatic  tubercles  by  the  wandering  of  the  active 
bacteria  along  die  vessels.  The  bacUlus  extracts  amylase  which  the 
rifcnt  hydrolases  by  a  further  process.  The  infected  plant  protects  itself 
rrom  the  action  of  the  parasite  by  mechanical  and  chemical  means,  pro- 
ducing bast  .and  cork  at  the  seat  of  infection,  and  *'  Thyllen  "  in  the 
invaded  vessels ;  the  sap  of  the  living  cells,  within  a  certain  distance 
from  Uie  seat  of  infection,  acquires  a  lytic,  agglutinative,  and  fatal  action 
for  the  organism  ;  this  action  is  lost  on  boiling. 

Bacterium  Chlorometamorphicum.t — L.  Macchiati  isolated  from  a 
^reen  deposit  in  a  closed  flask  of  distilled  water  an  organism  to  which 
be  has  given  the  name  B,  chloromdamorphicum.  It  occurred  as  non- 
moGle  rods,  7  fi-10  fi  long  and  4  fi-5  /*  broad  ;  multiplied  only  by 
divisioii  :  spore  formation  was  never  observed.  If  the  aeration  of  the 
nter  is  nniavourable,  the  bacillus  appears  in  a  coccal  form.  It  stains 
rtadUj  with  aqueous  solutions  of  basic  dyes.  The  author  considers  that 
the  aerobic  form  of  this  bacillus  occurs  in  the  air,  the  anaerobic  in  the 
earth.  He  was  unable  to  show  that  the  green  colour  of  the  deposit  was 
due  to  the  onanism. 

AsMFobic  Organism  Resembling  the  Influenza  Bacillus.}— Y.  K. 
RnsB  observed  short  rods  with  bipolar  staining,  together  with  short 
Krepcococcal  chains  in  pus  obtained  from  an  absc^s  in  the  buttock ; 
aerobic  and  anaerobic  cultures  were  made  on  blood-,  serum-,  glycerin-, 
aad  gfaicose-agar  plates,  and  incubated  at  37**  C.  The  aerobic  cultures 
gave  n^ative  results,  but  on  the  anaerobic  glucose-agar  plates  after 
three  days  there  appeared  a  number  of  very  small  round  dew-drop-like 
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•colonies,  with,  finelj  granular,  faintly  yellow  cupped  centres,  from  whic 
fine  streaks  radiated  to  the  clear  and  colourless  periphery.  The  bacilli; 
is  a  short  rounded  rod,  in  length  about  three  times  the  breadth ;  in  ol 
•cnltures  it  forms  long  unsegmented  threads ;  it  stains  well  with  tl 
ordinary  aniline  dyes,  but  not  by  Gram ;  it  is  not  acid-fast ;  it  hi 
molecular  but  no  true  motility,  and  no  flagella  could  be  demonstrated 
spore  formation  was  not  observed.  No  growth  was  obtained,  eith< 
under  aerobic  or  anaerobic  conditions,  in  the  usual  fluid  media,  excep 
ing  glucose  broth,  in  which  medium,  under  anaerobic  conditions, 
granular  deposit  appears  after  three  or  four  days,  the  medium  itsc 
remaining  clear.  Optimum  temperature  BO^'-BT®  C.  It  was  noi 
pathogenic  for  mice. 

Bacillus  Benalis  and  the  Pseudo-diphtheria  Bacillus  of  Man.* 
W.  Ernst,  in  a  note  on  Pyelonfiphritis  diphtheritica  bovis  and  the  Bacill 
rmalis  observes  the  similarity  of  this  organism  to  the  pseudo-diphthei 
bacillus  of  man  both  in  morphological  and  in  cultural  characters.  Bo 
are  non-motile  aerobic  bac^ria  with  tendency  to  pleomorphism ; 
•culture  there  is  no  production  of  acid,  or  of  inaol ;  growth  is  especia 
good  in  neutral  or  slightly  alkaline  urine,  urine  agar,  or  urine  brot 
guinea-pigs  are  unaffected  after  inoculation. 

Flora  of  Malignant  Growths.t — L.  Karwacki  has  made  cultivatic 
from  a  number  of  malignant  growths  and  has  isolated  various  organisi 
•the  cultural  and  staining  characteristics  of  which  he  describes  and  co 
pares  with  those  of  the  organisms  that  have  been  isolated  from  simi 
growths  by  other  investigators.  He  has  studied  especially  the  stap] 
lococci  and  streptococci,  and  has  noted  the  various  results  obtained  w 
•agglutination  experiments  made  with  different  sera. 

T  Anaerobic  Bacteria  producing  Necrosis  and  Suppuration 
Oattle.J — L.  Roux  refers  to  27  cases  of  necrosis  and  suppuration  amon 
•cattle,  and  gives  account  of  the  organisms  either  present  or  isolate<j 
•each  case.  He  found  aerobes,  B,  coli  communis^  B,  vulgaris^  and  stre] 
•cocci,  and  anaerobes,  B,  necrophorus  {Actinomyces  necrophorusy  Lehr 
■and  Neuman),  spore-headed  bacilli  or  pseudo-tetanus  bacilli  allied 
B.  putrpcus  coli  (Bienstock)  and  to  B.  saprogenes  camis  (Solus), 
■anaerobic  variety  of  B,  pyogenes  bovis  (Eunnemann),  also  a  spirill 
Experimental  necrosis  was  best  obtained  by  inoculating  a  bacteriunc 
the  aerobic  group  with  one  of  the  anaerobic  group  or  a  toxin  of 
spore-headed  bacillus,  into  the  muscle  of  a  pigeon. 

Intestinal  Streptococcus  of  the  Hor8e.§ — L.  Baruchello  foun 
saprophytic  streptococcus  in  92  examinations  of  the  intestinal  cent 
of  87  horses  ;  he  also  isolated  the  same  organism  from  a  donkey.  Kaj 
broth  was  employed  for  purpose  of  isoktion ;  the  streptocoocos  st 
by  the  ordinary  dyes  but  not  by  Gram  ;  cultures  were  obtained  on 
And  glycerin-agar ;  on  gelatin,  which  did  not  become  liquefied  ;  on  sei 
-and  on  potato ;  milk  was  slowly  coagulated ;  there  was  no  proda< 
•of  indol,  nor  gas  in  sugar  media.     It  is  a  potential  anaerobe  ; 
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pethugwuc  for  mice,  and  in  stoong  doses  also  for  gninea-pigs,  its  virolence 
being  increased  bj  repeated  transmission  tlirongh  these  animals  ;  it  has 
spec^agglntinatingproperties,  bj  which  it  may  be  differentiated  from 
other  streptococci.  The  author  considers  that  it  is  commonly  present  in 
the  intestine  of  the  horse,  that  it  is  usually  harmless,  but  that  under 
obtain  conditions,  either  alone  or  in  conjunction  with  B.  coli^  it  becomes 
bannfnl  and  infects  the  animal. 

Variety  of  Zoogleic  Tuberculosis.* — ^J.  Cagnetto  describes  a  case 
of  soogleic  tuberculosis  attacking  a  guinea-pig,  which  showed  many 
points  of  resemblance  to  the  case  of  pseudo-glanders.  At  the  autopsy 
purulent  nodules  of  varying  sizes  were  seen  on  the  surface  and  in  the 
depth  of  the  liver  and  spleen,  between  the  serous  layers  of  the  mesentery, 
vm  in  Uie  lungs.  A  film  preparation  made  from  the  exudate,  stained 
with  Loeffler's  blue,  showed  ttuit  the  pus  was  composed  of  polymorpho- 
nucleor  leneocytes,  mononuclear  cells,  and  lymphocytes,  but  no  giant 
cells.  Included  in,  but  more  often  lying  free  between  the  cells,  were 
luge  and  small  bacilli,  some  resembling  cocci ;  these  stain  badly  with 
Loeffler*s  blue;  Uiey  had  no  tendency  to  form  chains  or  threads. 
Cultures  made  from  the  pus  in  neutral  pepton  broth,  soon  became 
clouded  at  85*  C,  and  after  86  hours  an  indescent  pellicle  was  formed, 
whidi  later  sank  as  a  grey  flocculent  deposit ;  the  culture  had  no  odour ; 
in  glucose,  saccharose,  and  lactose  broth  there  is  a  strong  production  of 
add ;  there  is  no  formation  of  indol.  In  gelatin  stab  cultures,  small 
white  colonies  appear  along  the  track,  the  medium  not  undergoing 
liquefaction,  and  no  gas  being  formed.  It  grows  slowly  in  milk  without 
chuiging  its  reaction ;  after  6-8  days  at  35°  C.  the  liquid  separates 
into  a  layer  of  serum  and  a  flocculent  portion  of  coagulated  casein.  On 
potato,  by  the  second  day,  there  appeared  a  moist  grey  growth  that  later 
sssumed  an  orange-yellov  colour.  The  chief  morphological  character 
of  the  organism  is  its  pleomorphism,  varying  from  coccal  forms  to 
round-ended  rods  8fi  long  by  0*7/i-0*  V  broad,  showing  two  and  three 
vicnoles  ;  the  rods  stain  wiw  ordinary  dyes,  but  not  by  Oram ;  there  is 
8hght  motility  in  hanging  drop ;  no  spores  have  been  demonstrated ; 
▼it^ity  and  virulence  are  long  retained  m  artificial  media.  It  is  patho- 
genic for  pig^ns  and  white  mice,  but  especially  for  guinea-pigs,  in 
which  animate  it  produces  an  orchitis  like  that  produced  by  the  B.  mallei. 

The  author  considers  iJiat  this  organism  does  not  belong  to  any  of 
the  three  types  of  pseudo-tubercle  bacilli  as  defined  by  Freisz,  but 
shoukl  be  regarded  as  a  pseudo-glanders  bacillus. 

Obaenrations  on  types  of  Baeillus  Pestis.t  — E.  Klein  has 
described  two  types  of  Bacillus  pestis  differing  in  morphological,  cul- 
tanJ,  and  phvsiological  characteristics.  (1)  The  human  type  of 
cylindrical  bacilli,  vei^  virulent  for  man  and  for  rodents,  and  showing 
panular  opaque  colonies  on  gelatin.  (2)  The  rat  type  of  oval  or  coccal- 
uke  badlli,  with  tendency  to  involution  forms,  showing  translucent 
growth  on  gelatin,  and  having  markedly  less  virulence  for  guinea-pigs 
and  presumably  also  for  man,  and  which  rapidly  lose  then*  virulence  on 
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artificial  media.  These  two  types  do  not  othervrise  differ,  and  bot 
produce  plarae  in  rodents.  The  author  has  shown  that  type  (2)  h 
been  derived  from  type  (1)  by  a  series  of  passages  through  the  rat,  an 
that  this  attenuated  variety  of  BacUlus  pestis  can  be  experimental] 
produced,  and  will  breed  true. 

Direct  Microscopic  Preparation  of  Cheese.*— A.  Bodella  h 
applied  the  method  devised  by  Oorini  of  making  stained  preparations 
fresh  and  also  dcohol-hardened  sections  of  cheese  in  various  states 
ripeness,  and  which  can  be  com^red  with  the  results  of  cultui 
experiments,  to  the  examination  of  Emmenthal  and  Gt)rgonzola  cheesi 
The  author  also  makes  impression  preparations  by  pressing  small  pc 
tions  of  cheese  between  two  slightly  warmed  slides  on  which  impressio 
of  the  cheese  are  left,  and  after  removing  the  fat  by  chloroform  a 
alcohol,  can  be  stained  and  compared  with  the  section  preparatioi 
He  finds  that  bacteria  are  collected  in  colonies  of  varying  sizes,  whi 
are  distributed  irregularly  throughout  the  cheese ;  occasionally  th 
bacterial  cpllections  include  several  varieties  of  organisms;  that  i 
intervals  between  the  collections  is  usually  not  quite  free  from  mic 
organisms. 

Two  New  Pigment-producing  Bacteria,  t — S.  v.  Bazarewski 
scribes  a  bacillus  and  a  coccus  that  produce  pigment.  BaciUus  brtmn 
rigensis,  isolated  from  soil,  is  an  oval  motile  rod  l'7fi-2'bfi  long 
0*75  fi  broad,  with  long  flagella ;  it  stains  by  the  ordinary  dyes  but 
by  Oram^s  method  ;  spore  production  was  not  observed ;  in  old  culti 
capsules  are  formed ;  brown  granular  colonies  are  formed  on  gelat 
wnich  is  completely  liquefied  within  a  week ;  the  growth  on  agar  is  wfa 
the  condensation  water  is  clouded  and  has  a  brown  deposit,  and  in 
cultures  the  whole  mass  of  the  agar  assumes  a  brown  colour ;  brot 
clouded  after  two  days  at  room  temperature,  Showing  a  brown  pell 
and  later  a  brown  deposit,  the  medium  remaining  alkaline ;  on  poi 
there  is  a  yellow  growth,  which  later  together  with  the  potato  tak 
dark  brown  colour ;  milk  remains  unchanged ;  there  is  no  produc 
of  gas  or  indol ;  it  is  a  potential  anaerobe ;  optimum  temperature  30^ 
it  is  not  pathogenic  for  white  mice ;  the  brown  colour  is  soluble  in  w 
and  alcohol,  but  insoluble  in  ether,  and  unchanged  by  concentrj 
nitric  acid. 

Micrococcus  citreus  rigensis,  isolated  from  the  air  of  the  laborat 
as  round  isolated  cells  1  *  i-fi-l '  5  /a  diameter ;  stains  by  ordinary  dyes, 
not  by  Gram's  method  ;  forms  slow-growing  sulphui^yellow  colonie 
gelatin,  which  commence  to  liquefy  after  10-14  days  ;  on  agar  it  f< 
a  sulphur-yellow  growth,  the  condensation  water  remaining  clear  wi 
yellow  deposit ;  on  potato  there  is  formed  a  slimy  growth  of  a  dc 
yellow  than  the  ^owth  on  gelatin,  and  the  potato  itself  remains 
changed ;  milk  remains  uncnanged  ;  there  was  no  production  of 
gas  or  indol ;  it  is  a  firm  aerobe ;  optimum  temperature  80°  C.  ; 
pathogenic  for  white  mice.  The  yellow  pigment  is  insoluble  in  vi 
alcohol,  ether,  chloroform,  and  benzine. 

*  Centralbl.  Bakt.,  2te  Abt.,  xv.  (1905)  p.  143. 
t  Tom  cit.,  p.  1. 
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MQenee  of  SymbioBis  on  the  Virulence  of  Pathog^c  Miorobee.* 
E.  Ekin  finds  that  a  culture  of  B.  typhosus^  which,  in  a  certain  doee,  is 
OGl  apabk  of  living  and  mnltiplying  in  the  peritoneal  cavity  of  a 
fSDtt-pIg,  can  be  made  to  grow  there,  and  to  act  vimlently,  if  it  be 
ifirodnoed  into  the  animal  symbioticdly  with  either  B.  entmidUis  of 
(^ertner,  B.  coU  from  ice  cream,  B.  mtmdUis  sporogmes^  or  B.  camis ; 
that  Vibrio  choUrm  has  its  vitality  and  vimlence  enhanced  bj  symbiotic 
i^rodnction  into  a  gainea-pig  with  B,  coU  from  ice  cream,  or  wiUi  B, 
fiVMi ;  and  that  a  similar  enhancing  inflnenoe  is  exerted  on  B.  diph- 
d&imhf  Sbr&pioeoecus  pyogenes. 

Lots  of  Nitrogen  in  Soils-t— P.  Ehrenberg  inoculated  100  ccm.  of 
%p(on  solution  with  10  ccm.  of  soils  obtained  from  various  sources. 
iM  flasks  were  incubated  at  30^  G.  for  eight  days ;  the  solutions  were 
then  filtered  and  the  total  nitrogen  content  compared  with  that  of  the 
isocokted  solution  before  incubation.  He  finds  that  the  apnarent  loss 
of  nitrogen  bj  the  putrefaction  of  the  pepton  solution  inoculated  with 
tml,  ii  explained  ratner  as  an  absorptive  action  than  as  a  biological  con- 
nmption  of  the  nitrogen. 

£»ix,  B.— Titality  of  the  Typlioid  BmUIiu  in  lhAU.flilL 

Trans,  Pathol.  8oc,,  M.  (1905)  pp.  281^. 

*  Local  Gov.  Board  Med.  Officer's  Bep.,  1908-4,  Supp.,  p.  481. 
t  Centralbl.  Bakt.,  2te  Abt.,  zv.  (1906)  p.  154. 
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MICROSCOPY. 

▲.  Instruments,  Accessories,  Ac.^ 
a)  stands. 

Book's  New  Portable  Disseoting  Mierosoope.t  —  This  dissectii 
Hicrosoope  is  made  in  a  portable  form,  with  all  the  necessair  apparati 
packed  into  the  thickness  of  the  wood,  so  that  when  folded  there  are  i 


Fig.  1. 


projections  or  loose  pieces.    The  size  when  folded  is  9  bj  3f  by  H 
Fig,  1  shows  the  instroment  ready  for  use,  and  fig.  2  how  it  is  hin| 
and  folded  back  when  not  in  nse.    The  table  has  a  circolar  aperture 
the  reception  of  a  white  porcelain  saucer  or  a  piece  of  transparent  gl 


Fia.  2. 


The  lens  carrier  consists  of  a  tube  which  fits  into  a  socket  in  the  ti 
It  has  a  double  arm  at  the  end  of  which  the  lens  is  fitted.  At  the  I 
end  of  this  is  a  lever,  which  forms  a  focusing  adjustment. 

*  This  subdiyision  contains   (1)  Stands;    (2)  Eye^pieces  and  Objectives 
Illuminating  and  other  Apparatus;   (4)  Photomicrography;    (5)  Mioroscc 


niuminatmg  and  other  Apparatus;   (4)  rhoX 
Optics  and  Msuiipulation ;  CS)  Miscellaneous, 
t  B.  and  J.  Beck's  Special  Catalogue,  1905. 
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Uehert'8  New  Stand  Vn.*— This  model  (fig.  3)  has  a  circular  stage, 
ad  a  bent  arm  which  serves  at  the  same  time  as  a  handle  for  carry- 
%.  There  are  the  usual  fittings  and  adjustments. 


Fig.  3. 


.  jUehert's  New  Handle  Mioroscope.f— This  stand  (fig.  4)  has  an 
^^^fctttion  of  45®,  a  large  circular  stage,  and  an  extra  large  curved  bar 


*  Bfliehert's  Special  Catalogue,  1905,  p.  7. 


t  Tom.  cit.,  p.  8. 
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which  serves  as  a  handle  for  carrying.    There  are  the  usnal  ooarse  ai 
fine  adjustments,  and  the  accustomed  substage  fittings. 


Fio.  i. 
2(8)  ninminatinff  and  other  Apparatm. 

Nemst-Paul  Optical  Electric  Lantern.*— This  compact  and  per 
lantern  (fig.  5)  is  constmcted  entirely  of  metal,  and  may  be  connect 
any  electricity  supply  system.  It  does  not  require  any  special  pre 
tion  or  external  appliances.    It  is  specially  adapted  for  traveuin 

♦  R.  W.  Paul's  Special  Catalogue,  1905. 
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ifie fkole  apparatus,  ready  for  use,  can  be  carried  in  one  hand.    The 
iaenifementg  of  the  case  are  18  by  7  by  7  in.,  and  the  weight  15  lb. 


Fig.  5. 


Henst-Panl  High-power  Electric  Projector  Lamp.*— This  pro- 
:«jor  limp  (fig.  6),  which  is  a  high-power  Oluminant  for  the  lantern, 
^  a  carrent  of  about  t^ree  amperes,  and  in  the  same  lamp  a  burner 


Pio.  6. 

^J  be  nsed  suited  either  for  direct  or  alternating  current,  or  for  pres- 
'^  of  100,  200,  or  250  volts,  a  different  burner  being  required  for 
^  of  die  systems  of  supply. 

lenst-Panl  Electric  Science  LantenLt— This  lantern  (fig.  7)  is 
^^V^  for  horizontal  or  vertical  projection,  the  whole  apparatus  being 
^^^ted  on  trunnions.  When  used  for  vertical  projection  the  lantern 
^  torned  into  the  upright  position,  so  that  one  reflector  only  is  needed 
^  brilliant  illumination  insured.  The  change  from  one  position  to 
^  other  is  effected  instantaneously.    The  metal  stand  has  levelling 


*  R.  W.  Paul's  Special  Catalogue,  1905. 
b.  2Ui,  1906 
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feet  and  substantial  clamps  for  fixing  the  lantern,  the  body  of  which 
well  as  all  the  working  parts,  is  of  metal. 


Fig.  7. 


Adjustable  Microscope  Lamp.*— B.  W.  Paul  exhibited  at 
NoYember  Meeting  an  adjustable  Miscroscope  lamp  adapted  foi 


Fig.  a 


B-tyne  Nernst  lamp  of  any  required  voltage  (fig.  8).    It  is  readil; 
in  place  by  means  of  the  screw  collar  at  the  back  of  the  lanteri 

*  B«  W.  Paul's  Special  Catalogue,  1905. 
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latter  has  a  double  tabular  body  and  a  knob  by  which  it  may  be  handled. 
The  feet  of  the  tripod  are  drilled  for  screwing  to  the  table,  and  are  pro- 
Tided  with  leather  pads.  Olass  tinters  and  a  gronnd-glass  screen  are 
supplied,  and  these  are  fixed  to  the  front  of  the  luitem  by  means  of  clips. 

Aitehison  Photometer.* — ^This  photometer  is  for  measuring  the 
I08B  of  light  by  absorption  and  reflection  in  binoculars  and  telescopes. 
The  instrument  comprises,  a  lamp  placed  between  two  screens,  the  lamp 
being  movable  along  a  finely  divided  scale,  and  the  screens  are  set  at 
the  extremes  of  a  triangle,  of  which  the  scale  forms  the  base.  The 
other  sides  of  the  triangle  converge  upon  the  observation  telescope, 
which  consists  of  a  triangular  box  with  tubes  projecting  from  each  side. 
The  tubes  facing  the  screens  carr^  object-glasses,  while  the  third  is 
arranged  as  an  eye-piece.  Two  prisms  are  so  arranged  in  the  telescope 
that  tiie  light  from  each  screen  is  made  to  illumitiate  half  the  field  as 
seen  in  the  eye-piece ;  the  illumination  of  the  field 
therefore  varies  according  to  the  distance  of  the  lamp 
from  the  screens.  If  a  binocular  or  telescope  be  placed 
between  one  of  the  screens  and  the  observation  tele- 
scope, the  light  can  be  so  moved  that  the  two  halves 
of  the  field  are  equally  illuminated,  and  the  loss  of 
light  is  calculated  by  a  reading  from  the  scale. 

Beck's  Large  Bull's-Eye  CondeiiBing  Lens. — 
This  is  shown  in  fig.  9,  on  stand,  with  raising  motion 
and  clamp ;  the  lens  being  over  the  centre  of  stand. 

Beek's  Iris  Diaphragrm.— This  (fig.  10)  is  attach- 
able to  the  above  apparatus.  ^^^^  ^»  1^* 

Sanver's  Bridge  Object  Holder. — This  consists  of  a  bridge-shaped 
plate  of  metal  which  is  placed  on  the  stage  of  the  Microscope  (fig.  11).  The 


Fig.  11. 

specimen  is  held  by  rubber  bands  so  that  its  fiat  surface  is  held  against 
tne  onder-surface  of  the  bridge,  the  hole  therein  allowing  of  its  ex- 
amination.   It  is  made  by  B.  &  J.  Beck. 

(4)  LPliotomioroffraphy. 

Portable  Photomiorographic  Camera. — This  instrument  (fig.  12), 
which  was  exhibited  at  Uie  October  Meeting,  1905,  by  E.  Moflfat,  is 
suitable  for  travellers,  and  is  only  a  few  ounces  in  weight ;  it  will  pack  up 
mih  travelling  Microscope  in  case,  and  when  placed  horizontally  is  quite 
reliable  with  oil  immersion  lenses  up  to  1000  diameters.  A  is  a  telescopic 
tube,  made  in  three  lengths  of  6  m.  and  of  aluminium  for  lightness. 

*  Catalogue,  Optical  Convention,  p.  230,  fig.  1. 
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B,  a  plate  with  screw  to  fit  into  socket  on  lid  of  Microscope  cast 

C,  a  square  of  i  in.  mahogany  with  hole  8  by  3  in.  in  centre ;  D,  t^ 
small  guides  on  each  side  of  hole  with  stop  to  hold  focusing  screen  ai 
afterwards  the  dry  plate  when  making  the  exposure ;  E,  a  cloth  bag 
thin  light-tight  material,  or  black  kid  leather  bellows  with  light  stiffe 
ing  ;  F,  elastic  band  to  grip  around  ocular.    No  dark  slide  isneoeasar 


Fig.  12. 

simply  cover  the  plate  when  making  exposure  with  an  ordinary  foci 
cloth  of  dead  black  material,  which  will  be  found  quite  sufficient 
for  the  finest  work. 

White,  T.  Chabtbbb— Fhotomierography  ai  an  Aid  to  Dental  Sesemroli. 

Brit.  Dental  Jown,,  zxvi.  (1905)  pp.  1< 


(6)  MiBoellaneoua. 


Cinematograph  and  Hicroscopy.* — At  a  meeting  of  the  Socic 
Arts,  F.  Martin  Duncan  showed  examples  of  the  successful  applic 
of  the  cinematograph  to  microscopical  investigation,  illustrating 

*  Joam.  Soo.  Arts,  liv.  (1905)  pp.  26-8. 
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dnaktioii  and  rotation  of  protoplasm  and  the  movement  of  the  chloro- 
^jil  bodies  within  the  cells  of  the  leaf  of  Elodea ;  the  drcolation  of 
tk  blood  in  the  web  of  the  frog's  foot  and  in  the  tail  of  the  goldfish. 
The  lectuzer  also  exhibited  microbiosoope  pictures  of  Hydra  viridia^ 
nmiA  birds,  beasts,  and  reptiles  in  motion,  and  of  the  life  and  work  of 
tk  wood  ant. 

B.  Technique.* 
(D  OoU«otiiiff  0%iJeots»  InclmHTig  Oultore  ProoeMas. 

bdo'8  Tnchsin  Agar.f — E.  Fiimtrat  finds  that  when  fnchsin 
K^hiHon  has  been  decolorised  by  sodium  sulphite,  the  colour  can  be 
rettored  by  the  addition  of  the  smallest  quantity  of  either  a  mineral  or 
<sganic  acid,  but  the  colour  can  again  be  removed  by  a  further  addition 
d  aodinm  solphite  or  by  excess  of  acid ;  the  colour  can  also  be  restored 
^  the  addition  of  fonnalin,  but  can  onl^  be  removed  again  by  excess 
'i  aodinm  sulphite  ;  the  solution  decolorised  by  sodium  sulphite  regains 
M  eoloiir  on  warming,  but  on  cooling  the  colour  is  again  lost ;  fuchsin 
station  18  decoloris^  by  a  relatively  large  addition  of  acid,  but  if 
sinoal  acnd  is  nsed  the  colour  is  not  restored  on  heating. 

Endows  medium  consists  of  lactose  nutrient  agar  coloured  red  with 
fodifiin,  and  to  which  sufficient  sodium  sulphite  has  been  added  to  render 
t  adonriefls  when  cool.  On  this  medium  the  colonies  formed  by 
B,  ttgpkasus  are  small  and  colourless,  whereas  in  the  same  period  of  time 
(hoee  formed  by  B.  coli  are  large  and  of  a  deep  red  colour,  which  is 
£ffis»d  in  the  medium ;  after  15  hours  growth  tnese  oi^nisms  may  be 
differentiated.  The  author  finds  that  single  surface  colonies  of 
B.typhagiMs  after  86  hours  exhibit  a  faint  pink  colour,  especially  if  the 
SKiUum  is  more  than  two  weeks  old  ;  that  the  colonies  of  n.  coli  and  the 
emoonding  medium  begin  to  decolorise  after  24  hours,  and  in  the 
ooirae  of  the  next  day  all  colour  is  lost,  especially  with  grouped  colonies, 
the  isolated  colonies  retaining  the  red  colour  for  a  much  longer  time ; 
the  colonies  of  B.  coli  lose  their  colour  more  quickly  if  colonies  of 
B.  tu^ufsus  are  grown  simultaneously  on  the  same  plate. 

The  author  applies  the  results  of  his  observation  on  the  chemistry 
ai  fndisin  to  explain  these  bacteriolc^cal  phenomena. 

Modification  of  Bndo's  Hedium.t— W.  Gaehtens  has  modified  the 
fodisin  agar  medium  devised  by  Endo  for  the  differentiation  of 
B.  typho9US  and  B.  coli  by  the  addition  of  caffein,  which  hinders  the 

rrth  of  B.  coU.  He  gives  full  details  of  the  method  for  preparing 
medimn.  After  many  trials  of  various  doses  of  caffein  and  of 
degrees  of  alkalinity,  he  finds  that  the  addition  of  0*33  p.c.  of  chemically 
fare  crystalline  kaffein  to  Endows  medium  of  an  alkalmitv  of  1  *  5  p.c. 
aornuJ  sodium  hydrate,  (?  +  1  *5  N)  serves  best  to  considerably  hinder 

*  Tbm  subdivision  contains  (1)  Collecting  Objects,  including  Goltore  Pro- 
<tmm;  (2)  Preparing  Objects ;  (8)  Catting,  including  Imbedding  and  Microtomes ; 
^)  fi»"^n'r«c  and  Injecting ;  (5)  Mounting,  including  slides,  preservative  fluids,  &c.  ; 

t  CeniialbL  B«kt.  Orig.,  zzxiz.  (1905)  p.  487.  %  Tom.  cit.,  p.  634. 
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tibe  giowtli  of  B.  coli  without  affecting  the  development  of  B,  iyfhom 
and  B.  pa/ratyphoBus. 

Blectrieally-controlled  Low  Temperature  Incubator .*—L.  A 
Rogers  has  described  the  following  arrangement  for  a  low  temperaton 
incubator.  It  is  adapted  from  a  small  refrigerator  (fig.  18)  by  putting  in 
an  insulating  partition  between  the  ice  box  and  the  lower  chamber ;  t 
I  inch  lead  pipe  C  is  coiled  in  the  bottom  of  an  ice  box,  and  ia  th( 


(K 


M9l5T4,i 


'C£   QOX 


±=31 


^'HCATlNCCOlLd. 


1 


J 


U 


u 


INVAtr 


'Rutniff   6L0C 


6f9AS^ 


-WOOO  3^U 


'  Rueacff  BLi 


Fig.  18. 


Pig.  14. 


lower  chamber  D  D  ;  the  ice  rests  on  the  coil  G  which  is  connected  wi 
a  reservoir  A  containing  a  float  valve,  to  insure  a  constant  pressure  ;  t 
other  end  of  the  pipe  is  connected  with  the  waste.  A  slow  current 
water  through  the  coil  will  reduce  the  temperature  of  the  lower  chaml 
below  20^  0. ;  the  temperature  may  then  be  raised  and  maintained 
anj  desired  point  by  an  electrical  device.  This  consists  of  a  resistai 
coil  for  heating,  a  bimetallic  regulator  connected  witJi  a  low  volte 
circuit  obtained  from  resistance  coils,  and  a  circnit-bres^er  operating  i 
heating  circuit.  The  regulator  is  composed  of  two  strips  of  brass  a 
ivar  (a  nickel-steel  alloy)  each  )^  by  ^  by  15  inches,  riveted  together  s 


•  Centralbl.  Bakt.,  2^  Abt..  xv.  (1905)  p.  236. 
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firmly  at  one  end  to  a  block  of  hard  rabber  (fig.  14),  the  other 
ad  noving  freely  over  a  similar  hard  rabber  block,  to  which  is 
^meaed  the  screw  (dosiiig  the  carrent ;  the  adjustment  of  the  tempera- 
me  k  secured  by  movement  of  the  screw.  The  low  voltage  current  is 
flt  ofacained  from  a  series  of  resistance  units  connected  m  a  lighting 
«mt  (fig.  15)  ;  a  32  c.p.  lamp  A  connected  in  series  with  a  number  of 
edi  of  small  iron  wire,  d  B,  answer  the  puriK>se.  The  circuit  passes  to 
ieicgoktor  G,  then  to  the  magnet  of  tne  circuit  breaker  D,  and  back 
yswmd  point  on  the  wire  resistance,  which  is  regulated  by  changing  the 
f^aeddon  H  nntil  it  rives  a  current  just  ^sufficient  to  operate  'the 
m^nei ;  the  r^nlator  uiould  be  so  arranged  diat  the  heating  circuit  is 
ted  when  the  magnet  pulls  the  armature  F  up  against  the  binding 
»it£. 


Pig.  16. 


OteervationB  on  the  Drigalski-Conradi  Method  of  Diagnosing 
Typhoid  Bacilli.* — ^Ed.  Monti  has  shown  that  by  means  of  the  Drigsdski- 
Comadi  medium,  or  other  chosen  media,  or  even  the  agglutination 
reaction^  a  positive  diagnosis  of  a  typhoi<l-su^)ected  colony  cannot  be 
■nred.  For  on  this  media  there  grow  different  colonies  which 
ToonUe  typhoid  baciUi  and  more  or  less  agglutinate  with  typhoid 
aemm ;  and,  further,  typhoid  colonies  can  be  found  which  agglutinate 
bfi  actively  than  other  species  (Lipschiitz,  EUnger,  etc.). 

With  our  present  knowledge  of  the  biology  of  typhoid  bacilli  it  is 
nekes  to  hope  to  make  a  certain  diagnosis  in  16-20  hours,  or  even  to 
sepuate  and  identify  the  specific  organism  from  the  faeces  or  urine. 
To  control  the  suspected  colony  thoroughly  necessitates  2-8  days. 

Further,  a  negative  result  with  the  Dngalski  media  does  not  exclude 
the  jpraenoe  of  typhoid. 

The  author  could  find  the  specific  germ  only  in  5  out  of  12  cases. 
His  repeated  negative  results  agree  mm  those  of  Lipschiitz,  S[rause, 

•  Ar^iiT  Sei.  Med.,  xxiz.  No.  4.     See  also  Oentralbl.  Bakt.,  zxxyii.  (1905)  p.  267* 
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and  Stertz,  who  examined  the  fsBoes  and  nrine,  and  of  Fickers  am 
Hoffmanns,  who  experimented  with  the  natural  faeces  and  also  witL, 
faeces  mixed  with  typhoid  bacilli. 

The  method  therefore  serves  only  as  a  useful  confirmation  in  th< 
hands  of  an  experienced  laboratory  worker. 

New  Method  for  Differentiating  Sberth's  Bacillus  firom  Psenda 
tvphoid  and  Colon  Bacilli.* — Trapani  says  that  in  neutral  gl^ceriL 
the  growth  of  typhoid  and  other  pathogenic  organisms  is  inhibited 
whilst  pseudo-typhoid  and  coli  are  uninfluenced.  His  method  is  ai 
follows : — Typhoid,  pseudo-typhoid,  and  colon  bacilli  are  emulsified  ir 
distilled  water  and  placed  for  one  hour  in  the  thermostat  at  80"^  t^ 
destroy  the  clumps.  Neutral  glycerin  tubes  are  then  inoculated  an< 
incubated  at  room  temperature,  shaded  from  light,  for  48  hours.  Thi 
two  latter  flourish  prolincally,  but  the  former  grows  either  not  at  all  o 
very  sparsely,  owing  to  the  clumps  not  having  been  perfectly  destroyed 

Technique  of  the  Gmber-Widal  Beaction.f  —  Ernst  Schottelin 
describes  a  simple  and  cheap  means  of  obtaining  blood  for  WidaFs  r^ 
action.  The  blood  is  absorbed  from  the  puncture  on  to  a  densely  roll^^ 
gauze  or  sponge  swab,  which  is  fixed  on  to  a  glass  or  metal  needle,  whio 
in  its  turn  is  fastened  to  a  cork  or  rubber  stopper.  This  fits  into  a  tubx 
and  prevents  evaporation.  The  plasma  is  separated  from  the  clot  1 1 
centrifugalising,  and  removed  with  a  pipette. 

Glucose  in  Pneumococcus  CultureB.t  —  B.  Turr6  finds  that  tli 
presence  of  grape-sugar  in  liquid  media  is  very  conducive  to  the  gro^'t 
of  pneumococcus.  It  is  also  inhibitory  to  other  organisms,  and  maj  1 
used  in  quantities  of  8-10  p.c.  Pure  cultures  may  be  obtained  direct 
from  sputum. 

Caffein  Enrichment  Method.S — C.  Birt  draws  the  following  l: 
ferences  from  his  investigations  on  the  action  of  cultivation  media  co 
taining  caffein: — (1)  0*5  p.c.  caffein  in  1  p.c.  pepton  water  does  xx 
always  restrain  the  development  of  the  B.coli  communis  ;  (2)  0*5  j> 
caffein  in  1  p.c.  pepton  water  inhibited  the  growth  of  26  out  of  ^ 
races  of  B.  typhi  abdominalis  examined ;  (3)  0'5  p.c.  caffein  in  1  j> 

Septon  water  completely  arrested  the  development  of  18  varieties 
ysentery  bacillus;   (4)  caifeinated  media  are  of  service  in  isolatrii 
streptococci  and  staphylococci ;  (5)  Negative  results  with  caffeinsi^t: 
media  cannot  be  relied  upon  to  exclude  the  presence  of  B,  typhi  ai^c, 
minalis  in  water  or  dejecta. 

Smith,  Bebtbam  G.— OoUeetion  and  Preptration  of  Xatezial  for  Cn>ii^^ 
Elemontary  Zoology. 

[An  excellent  and  practical  article ;  very  useful  for  a  course  of  elemen-bx 
invertebrate  zoologj'.]  American  Naturalist ^xxxix.  (XO< 

pp.  779-89  (1    fi 


•  Gaz.  Osped.  Clin.,  1905,  No.  58.    See  also  Centralbl.  Bakt.,  Ite  Abt.,  x^:*- 
(1906)  p.  268. 

t  Miinch  Med.  Wochenschr.,  1905,  No.  15.    See  also  Centralbl.  Bakt.,  Ite    ^ 
xxxvii.  (1905)  p.  268. 

:  Journ.  Physiol,  et  Pathol.  g6n.,  vi.  (1904)  pp.  718-19. 
.    §  Brit.  Med.  Journ.  (1906)  ii.  pp.  1110-11. 
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(2   Preparinff  01]J«ots. 

fixing  ud  Staixiing  the  Gk>blet  Cells  in  the  Ipidermis  of 
KAm.* — M.  Oxner  found  that  only  two  fixatives  gave  good  results. 
QeK  were  Apdkthj^s  (eqnal  parts  of  a  saturated  solution  of  sublimate  in 
ipgc  sodium  chloride  and  1  p.c.  oemic  acid)  and  Johnson's  (in  the 
■ae  pn^rtions  as  nsed  for  the  (rolgi  reaction,  but  without  the  platinum 
^Iflrye).  The  fixing  time  was  from  15-24  hours.  The  material  was 
uand  up  in  cblorof orm«  cedar-wood  oil,  or  xylol.  The  sections  were 
suoed  with  iron-hsematoxylin,  hsematein  lA,  and  after-stained  with 
tod  robin,  orange  0,  orcein,  light  green  S.F.,  or  with  erythrosin, 
Btonted  a^aeoDfl  solution  of  kreso-fuchsin,  with  subsequent  differentia- 
an  in  picric  add.  Acid  rubin  was  found  to  be  very  effective.  Victoria 
^  stained  the  goblet-cells  dark  blue,  the  rest  of  the  tissue  being 
arfecied. 

ApAthy^s  gold  method,  alcoholic  safranin,  Apathy's  rubin  S,  were 
akxrfmnch  service. 

Denumstratingr  the  Heart  and  Arteries  of  Bhipidoglossa  and 
Itoglossa.t — J-  Spillmann  fixed  most  of  the  animals  in  a(}ueous  or 
^iooittlie  solntion  of  sublimate.  For  the  heart  muscle  Flemming's  fluid 
lad  omic  acid  were  used  with  good  result  Picro-acetic  (saturated  solu- 
^  picric  acid  and  glacial  acetic  acid  in  equal  parte)  was  emploved  for 
^ling  the  kidney.  Owing  to  the  brittleness  of  the  material,  dimculties 
*«re  experienced  with  the  paraffin  imbedding,  but  these  were  obviated 
^tmng  cedar- wood  oil  instead  of  xylol.  At  first  the  sections  were 
^Bck  on  the  slide  with  glycerin-albumen,  but  this  method  was  after- 
^rf«  superseded  by  warm  water.  The  preiwations  were  dried 
1?  iocobated)  for  2  days,  and  then  coated  with  a  thin  layer  of  collodion. 

Tbe  best  stain  was  iron-hasmatoxylin,  but  Bdhmer^s  and  Delafield's 
'^finatoxylin  were  also  used.  Safranin  was  employed  for  detecting 
^3Kdear  fission  in  the  pericardiac  glands. 

Demonstrating  Spermatogenesis  of  Scolopendra  heros.) — M.  W. 
Blackman,  when  studying  the  spermatogenesis  of  Scolopendra  heros, 
^  the  material  with  Flemming's  chrom-osmic-acetic  mixture  or  with 
^flwn's  nitric-acetic-sublimate.  The  latter  gave  the  better  results. 
^^  a  fixation  of  from  48-60  hours  the  objecte  were  washed  for  several 
kww  in  running  water,  and  then  dehydrated  in  graded  alcohols.  The 
^^bmed  oelloidin  and  paraffin  method  of  imbedding  was  used.  The 
ttctioDB  made  with  the  Minot  microtome  were  fixed  to  the  slide  with 
^^bomen.  The  paraffin  was  then  removed,  and  in  some  cases  the 
^^^pidin  also.  The  sections  were  stained  with  Heidenhain's  haemato- 
iflin,  either  alone  or  in  conjunction  with  Congo  red.  Other  stains 
*d  were  Bismarck  brown,  cyanin,  methyl-green,  methyl-green-acid - 
^Bt^bsin,  Flemming's  tricolour  stain,  and  others. 

C8)  Cattinfft  inolndinff  Imbeddlxiff  and  Xiorotomes. 

Aeetone-oelloidin  Method  of  Rapid  Imbedding.§ — F.  Scholz  places 
^eoes  not  thicker  than  3  mm.  in  pure  acetone  for  half  an  hour.    They 

•  Jena  Zeitachr.  Natur.,  xL  (1905)  pp.  689-646  (5  pis.). 

t  Tom.  cifc.,  pp.  637-88  (8  pis.). 

X  Boll.  Mas.  Coi^.  ZooL  Haxvard,  xlviii.  (1905)  1S8  pp.»  9  pU. 

§  Dentsch.  med.  Wochensohr.,  zzzi.  (1906)  pp.  419>20.  { 
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may  then  be  transferred  to  celloidin,  though  it  may  be  neoeasary  to  pasa 
certain  material  through  alcohol-ether  for  15  minutes.  Tne  pieces  i 
remain  in  a  thin  celloidm  solution  for  4-5  hours,  at  ST^-^O**.  They  are 
then  transferred  to  a  thicker  solution  for  2-3  hours,  after  which  they 
are  placed  in  thick  celloidin.  In  the  last  condition  tiiey  are  submitted 
to  the  action  of  chloroform  vapour  in  a  closed  vessel.  In  about 
14  hours  they  will  be  of  the  consistence  of  cartilage.  The  blocks  are 
next  further  hardened  in  alcohol  for  some  hours. 

Using  a  Lathe  as  a  Microtome.* — Having  a  few  micro-sections  to 
cut,  and  being  in  possession  of  a  small  lathe,  W.  Gribben  made  the 
fixture  shown  in  figs.  16  and  17,  which  enabled  him  to  hold  in  the  slide- 
rest  the  razor.    By  locking  the  lathe-spindle,  to  prevent  its  rotation,  the 
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object  to  be  cut  could  be  held  in  a  chuck,  while  the  cross-slide  of  tb 
rest  was  used  to  give  the  cut,  and  the  longitudinal  slide  to  give  the  feed 
Both  screws  of  the  slide-rest  were  provid^  with  micrometers  reading  t 
O'OOl  in.,  but  the  cross-slide  screw  was  removed  during  the  cutting  t 
give  a  more  rapid  cut. 

The  fixture,  shown  in  figs.  16  and  17,  is  made  of  two  steel  bars 
A  and  B,  riveted  together,  and  the  two  pieces  of  }-in.  sheet-brasi 
C  and  D,  which  have  each  a  cavity  cut  out  to  admit  the  razor-blade,  s 
shown  in  section  in  fig.  17.  The  flat  steel  bars  E  and  F  are  sere  we 
fast  to  C  and  D,  and  the  flat  side  of  the  razor-blade  is  held  firm] 
against  E  and  F,  by  the  two  capstan-head  screws  6  and  H  bearing  o 
the  concave  side  of  the  blade.  C  and  D  are  held  on  the  round  part  of  ! 
by  the  two  pinching  screws  K  and  L,  and  by  loosening  these  screwi 
C  and  D  may  be  swivelled  around  B,  as  a  centre  to  alter  the  clearaiK 
angle  of  the  razor.  C  is  graduated  into  spaces  of  5°  from  O^-SO**,  tl 
graduations  being  read  by  means  of  the  straight  line  M  scratched  on  ] 

*  Optical  Instmment  Monthly,  i.  (1905)  pp.  13-14  (8  figs.). 
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C  and  D  are  BO  shaped  that  when  the  clearance  angle  is  10°,  the  cntting^ 
d^  of  the  blade  is  approximately  in  line  with  the  centre  line  of  A. 

Tbe  fixture  descadbed  above  was  all  the  author  had  to  make  for 
^cTOUaae  work.  The  slide-rest  was  already  provided  with  a  boring- 
loA  holder,  which  is  a  cast-iron  fixture  fitting  the  slide-rest  in  place  of 
\ht  msml  tool-poet,  and  having  a  ^-in.  round  hole  in  it,  parallel  with  the 
f^  slide,  and  at  the  same  height  as  the  lathe-spindle.  This  hole  is 
^  on  one  side,  and  has  pinchmg  screws  to  close  the  split  and  clamp 
ik  round  boring  tools  securely  on  the  round  shank  A  of  the  razor- 
Ma,  This  arrang^oaent  admits  of  turning  A  on  the  boring-tool 
b^der ,  so  as  to  bring  the  razor  edge  vertical  to  give  a  straight  cut,  or 
T^  an  obliqne  edge  to  give  a  drawing  cut.  G  and  D  may  be  moved 
ikmg  to  different  parts  of  B  in  order  to  bring  different  parts  of  the 
^inxing-edge  into  action.     When  necessary  to  loosen  C  and  D,  this  is 


Fig.  18. 

done  while  the  razor  is  clamped  in  place,  so  that  G  and  D  will  be  properly 
^ocited  in  r^ard  to  each  other. 

This  fixture  in  conjunction  with  a  lathe  makes  a  fairly  good  micro- 
coiDe,  if  the  requirements  are  not  too  exacting,  as  it  cannot  be  used  for 
tbe  best  or  for  riband  work. 

Triepel's  Cylinder-Rotation  Microtome.* — This  has  been  designed 
bf  H.  Triex)el,  and  is  made  by  the  firm  of  G.  Miehe,  of  Hildesheim.  It 
b'lhown  in  fig.  19  one-third  of  the  full  size.  A  strong- walled  hollow 
cylinder,  107  mm.  external  diameter,  is  firmly  connected  with  a  basc- 
ule. The  cylinder  is  supported  on  three  uprights,  and  within  it  is  a 
ftcond  hollow  steel  cylinder,  115  mm.  in  height  and  80  mm.  in  external 
diameter.  Its  upper  and  lower  ends  are  both  closed  by  brass  plates.  To 
the  under  plate  a  small  disk  of  hardened  steel  is  screwed  on,  by  means  of 
vkich  the  mner  cylinder  rests  on  the  micrometer  screw.  The  steel  cap 
d  the  screw  is  also  hardened.  The  raising  arrangement  is  of  the  usual 
kind.  Rotation  through  the  space  of  one  tooth  raises  the  cylinder  2  fi. 
The  object-holder  is  secured  on  the  upper  plate  of  the  inner  cylinder. 

*  Zeitschr.  wiss.  Mikrosk.,  xxii.  (1905)  pp.  118-25  (8  figs.). 
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In  section-cutting  the  cylinder  with  object  is  rotated,  whilst  the  knife 
remains  motionless.  The  knife  is  fastened  on  a  massive  fonrnsided 
prism,  which  is  somewhat  reduced  at  the  upper  end.  This  prism  is 
^3  cm.  high,  and  stands  on  the  right-hand  side  of  the  cylinder,  some- 
what behind  the  horizontal  middle  line.  On  its  front  side  the  prism 
carries  the  bearing  in  which  the  axis  of  the  winch  rotates.  On  the 
left  hand  of  the  axis  there  is  a  toothed  wheel,  made  of  vulcanite,  whose 
cogs  engage  in  vertical  flutes  which  are  fitted  on  a  projection  of  the 
upper  pkte  of  the  inner  cylinder,  and  which  reach,  ooUar-like,  over  the 
outer  cylinder.    Rotation  of  the  winch  causes  a  translation  movement 


"^y 


Fig.  19. 


of  the  cylinder  in  the  ratio  of  2:1.  The  object-holder  is  so  arranged 
that  it  can  be  set  once  for  all  at  a  certain  distance  from  the  cylinder 
axis.  After  the  cutting  of  a  section,  further  rotation  of  the  winch  in  the 
same  direction  brings  the  object-holder  into  position  for  the  next  section. 
The  application  of  a  lubricant  is  superfluous,  or  only  necessary  after  verj 
long  use  of  the  instrument.  It  is  to  be  noted  that  the  object  is  moved 
with  accurate  perpendicularity  against  the  knife-edge.  The  knife  cac 
also  be  arranged  for  oblique  sections.  The  accuracy  of  the  section- 
cutting  is  stated  to  be  remarkable,  and  approximates  very  closely  tc 
theory.  The  absence  of  oil-layers  removes  a  difficulty  met  with  ir 
man^  microtomes,  and  this  improvement  was  a  great  consideration  witl 
the  inventor. 


ZOOLOGY   AND   BOTANY,  MICROSCOPY,   BTC.  109 

(4)   8talninff  and  IxUeotinff. 

Rtafning  Spirocheta  pallida.*  —  E.  Reitmann  advises  fixing  the 
Hm  in  absolute  alcohol  for  10  minutes,  and,  after  washing  in  distilled 
«iter,  mordanting  for  5  minutes  in  2  p.c.  phospho-molybdic  acid. 
Afto*  washing  with  70  p.c.  alcohol  and  distilled  water,  the  film  is 
jtained  with  hot  carbol-f  uchsin.  The  preparation  is  then  treated  in  the 
xoal  way. 

6.  Giemsa  recommends  that  1-10  drops  of  a  1  :  1000  solution 
flf  poiBSBiani  carbonate  should  be  added  to  the  water  before  it  is  mixed 
viu  the  staining  solution.  The  stain  should  be  allowed  to  act  for 
from  15-60  minutes. 

K.  H^rxheimer  and  H.  Hiibner  stained  films  with  a  filtered  aqueous 
whmon  of  Nile  blue  B.  R.  (1  -.  1000)  for  from  16-24  hours.  The 
3pinektU€B  stained  dark  blue.  When  treated  with  Capri  blue  (1 :  1000) 
ie  SjnrociuEUB  were  grey. 

M.  Oppenheim  and  0.  Sachs  stained  films  without  any  preliminary 
ixadon,  wiUi  hot  carbol-gentian-violet  solution  (5  p.c.  carbolic  acid  to 
10  p.c.  alcoholic  solution  of  gentian-violet).  The  films  were  then 
vished  and  dried.  The  SpiroehaUB  are  blue,  and  seem  thicker  than 
Thm  treated  by  other  methods. 

Staming  H6iirofibril8.t— By  use  of  Bielschowsky's  method  of  re- 
dncbg  the  ammoniacal  silver  with  acetic  acid,{  which  he  says  is  less 
ooumScated  and  more  certain  than  Bamon  y  Gajal^s  method,  Wolff  claims 
(0  show  that  the  '^  contiguity  but  not  continuity "  view  of  the  nerve 
dendrites  is  not  supported.  The  dendrites  are  merely  peculiarly 
<iifferentiated  sensory  terminals  in  which  there  is  not  the  sligntest  dis- 
ontinTiity  of  neuroplasm  or  fibrils  to  be  demonstrated.  Successful 
results  are  oonditional  on  minute  care.     Method  : — 

1.  Fixation  in  6-10  p.c.  neutral  formalin.  Wolff  has  got  good 
rsoUb  with  weak  acid  reacting  formalin.  Previous  treatment  with 
Plonming^s  solution,  Miiller,  etc.,  does  not  matter  if  carefully  washed 
out  for  several  days  with  distilled  water. 

2.  Wash  out  thoroughly  with  distilled  water.  The  pieces  should  not 
be  more  iban  2  mm.  thick.  Sections  are  best  cut  on  the  freezing 
microtome,  but  may  be  silvered  en  bloe,  or  imbedded  in  paraffin  and 
the  cat  sections  silvered. 

3.  Preparatory  silvering.  The  sections,  block  or  paraffin  cut 
»rijon«s  placed  in  2  p.c.  AgNO^  solution  in  dark  for  two  or  more  days. 

4.  Wash  for  few  minutes. 

5.  Characteristic  silvering.  To  10  p.c.  silver  nitrate  is  added  40  p.c. 
cnstic  soda,  drop  by  drop,  until  no  further  grey-brown  precipitate 
ippeacs.  This  precipitate  is  then  dissolved  in  as  little  ammonia  as 
ponUe,  and  diluted  with  4  or  5  times  its  volume  of  distiUed  water  (to 
oe  made  fresh  and  used  with  horn  needles  and  instruments  only).  In 
^2  or  more  hours  the  yellow  tone  changes  to  a  more  or  less  deep  red 
orown. 

6.  Wash  in  distilled  water  for  short  time  to  remove  excess  of  silver. 

*  Deutsche  med.  Woohenschr.,  1905.  See  also  Centralbl.  Bakt.,  !«•  Abt  Ret 
xxxTiL  (1906)  pp  507-8.  f  BioL  Centralbl.,  xxv.  (1905)  pp.  679-687. 

X  Joam.  F^chol.  u.  Neurol.,  1005. 
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7.  Treafcment  witih  aoetic  acid  :  5  drops  in  10  cm.  distilled  wateib 
•only  until  red-brown  colour  changes  to  yellow. 

8.  Reduction  in  4-5  p.c.  formalin  of  the  more  firmly  combined  ^ 
silver  (i.e.  with  the  neurofibrils^  Control  under  low  magnification 
until  the  nuclei  appear  unstained  on  a  brown  and  black  background. 
Failure  is  denoted  by  nuclei  more  or  less  blackened  and  Nissl's  spindles 
in  the  cytoplasm.  It  is  impossible  to  exactly  control  reduction  in  blocks, 
which  take  from  1-6  hours  according  to  size.  A  small  piece  of  the 
margin  should  be  teased  and  examined. 

8a.  Imbed  in  paraflin  with  melting  point  of  45*-50°. 

9.  Fixation  of  the  silver  picture  :  All  sections  obtained  in  any  waj 
and  treated  as  above  are  washed  in  tap  water  for  1-2  hours,  and  placed 
in  a  faint  yellow  watery  gold  chloride  solution  (1-0*5  p.c),  neutralised 
with  lithium  carbonate.  The  groundwork  varies  with  the  reaction  of 
the  gold  solution,  red  if  acid,  faint  blue  if  alkaline  or  neutral,  whilst  the 
impregnated  fibrils  are  deep  reddish  violet  or  dark  blue. 

10.  Wash  for  a  short  time  in  tap  water,  then  in  5  p.c.  sodium 
•carbonate  for  5-15  minutes,  and  finally  in  tap  water  for  6-12  hours 
with  frequent  changing. 

11.  Dehydrate  ;  clear  in  xylol.  Mount  in  balsam  without  applying 
any  heat. 

NoU, — If  the  neurofibrils  do  not  stain  by  this  method,  the  tissue  is 
not  spoilt  for  other  staining  methods. 

Staining  of  SpirochflBta  vel  Spironema  Pallida.* — El.  Metchniko^ 
and  Em.  Boux  remark  that  too  much  importance  should  not  be  attached 
to  the  tint  assumed  by  the  SpirochcUa  pallida  when  stained  by  Gientisa'fi 
method,  nor  to  the  number  of  turns  of  the  spiral.  They  accept  the 
view  that  the  Spirochata  of  Schaudinn  is  the  cause  of  syphilis,  and  regard 
the  disease  as  a  chronic  spirillosis  with  relapses. 

It  has  been  recently  suggested  to  after  the  name  to  Spironemi 
pallida,  on  account  of  the  numerous  differences  between  the  microbe  o1 
syphilis  and  true  SpirochcUa,  such  as  plicatUis  and  refringms. 

Demonstrating  the  Parasites  of  Smallpox.f — Siegel  recommends  i 
mixture  of  7  parts  of  eosin  (1 :  15000),  and  1  part  of  Giemsa^s  asur  ii 
(1 :  1000)  for  staining  Guamieri's  bodies.  The  sections  are  left  in  th 
mixture  for  2  hours,  and  are  then  mounted  in  balsam.  The  parasites  ar 
extremely  small,  and  spomlate  in  the  cytoplasm,  a  point  wnich  distin 
guishes  them  from  the  sporozoon  of  foot-and-mouth  disease,  whlcl 
spomlates  in  the  nucleus. 

A  MB  BONN,    H.  —  Ueber  pleoohioitiiolie  Bilber-Xristalle  nnd  die  llirbuir    mi 
MiUUen. 

[With  suitable  treatment,  anistropioand  pleoohroic  orystals  are  formed  froi 

solutions  of  silver  nitrate ;  hence  there  exists  a  labUe  form  of  sUver  tli 

crystals  of  which  do  not  belong  to  the  regular,  but  to  another  (pOBsi'bl 

the  rhombic)  system.]      Zeitschr.  toiss.  Mikroak.,  zziL  (1905)  pp.  849-5 

Hbidbnhain,  M.— Ueber  die  Xaiaenfiirbimg  Xikrotkopiseher  Sehiiitte  avf  Glia 

merplatfen. 

[Treats  of  the  author's  method  of  staining  numerous  sections  on  mica  plat^ 
for  class  purposes.]  Tom,  cU,,  pp.  880-6  (2  S.gB 

♦  Ann.  Inst.  Pasteur,  xix.  (1906)  pp.  673-98  (2  figs .) 

t  Abhandl.  k.  Preuss.  Akad.  fierhn,  1905.  See  also  Brit.  Med.  Joum.  (ISO 
ii.  Epit.  260. 
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C£0  Xountinir)  indadinff  Slides,  PreaarvatiTe  Fluids,  *o. 

Ptaallel  Brass  Rings.  —  A  series  of  six  parallel  brass  rings,  for 
swontiDg  specimens  parallel  with  plastidn,  is  shown  in  fig.  20.  The 
^Kdmen  is   laid  flat  surface  downwards  on  a  plate  of  glass  or  other 
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iitaiifaoe,  and  a  ring  somewhat  deeper  than  the  specimen  placed 
anmnd  it.  A  3  by  1  in.  glass  slip  with  a  small  piece  of  plasticin  is 
then  pressed  npon  the  snecimen  till  it  touches  the  brass  ring.  The  rings 
are  made  by  R.  and  J.  Beck. 

(6)  Xiaoallanaoua. 

Hew  Method  of  Obtaining  Anti-Bodies.*— E.  LoefBer  recommends, 
dter  many  years  extensive  research,  that  the  specific  material  (albumen, 
faiood,  bacteria,  or  tumour)  be  heated  to  dryness  at  a  temperature  suf- 
&aently  sustained  to  kill  all  living  matter  without  injunng  the  anti- 
bodies' activity,  and  ihen  powdered  and  inoculated  into  aninmls.  Fowl 
aibamen,  blood,  and  spore-bearing  bacteria  are  heated  for  half-an-hour 
t(150°,  non  spore-bei^g  bacteria  for  2-3  hours  at  120^.  Albumen- 
and  blood -precipitins,  agglutinins,  bactericidal  and  bacteriolytic  material, 
were  thus  obtained.  A  similarly  obtained  mammary  carcinoma  serum 
(Mses'  aeram)  precipitated  not  only  carcinoma  cells,  but  also  normal 
gknd-cells  ;  and,  further,  its  inoculation  into  cachectic  patients  produced 
a  visible  improvement  of  the  general  condition  and  a  local  reaction,  but 
vidicmt  any  retrogression  of  the  malady. 

Methods  of  Microscopical  Besearch :  Vegetable  Histology .f— 
This  work,  by  Abraham  Flatters,  is  of  inestimable  value  to  the  student 
of  practical  botany.  It  is  no  mere  compilation  of  untried  methods,  but 
bears  throughout  the  impress  of  experience.  The  author  has  selected 
for  description  a  few,  but  yet  sufScient,  methods  which  in  his  hands 
have  proved  successful,  and  adequate  attention  is  given  to  the  technical 
minntise  on  which  good  results  so  much  depend  ;  thus  saving  the 
student  who  follows  out  the  instructions  much  tentative  labour  and  bad 
results. 

The  first  part  deals  with  technique  generally  applicable.  After 
mentioning  the  importance  of  collecting  specimens  at  proper  times  and 
under  suitable  conditions,  the  author  dwells  at  some  length  on  the 
methods  of  fixation,  the  object  of  which  is  '^  to  preserve  dead  tissues  in 
as  nearly  as  possible  their  natural  conditions  in  the  living  state.''  And 
to  oni^iiBisise  stQl  further  this  important  preliminary  to  all  satisfactory 
and  correct  work,  two  illustrations  show  the  marked  contrast  between 
good  and  bad  fixation. 

Chapter  11.  treats  of  apparatus  and  methods  of  work.    The  author's 

•  Deatache  mod.  Wochenschr.,  1904,  No.  52.  See  also  Centralbl.  Bakt., !««  Abt., 
zzxTu.  (1906)  p.  266. 

t  Lfondon  and  Manchester :  Sherratt  and  Hughes  (1905)  4to,  z.  and  116  pp., 
03  pla.  and  29  figs. 
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microtome,  ingenious  and  simple,  with  its  ready  method  of  calcalatinfiL' 
the  thickness  of  sections,  is  illustrated  and  described  in  detail  even  tc 
the  often  difficult  setting  of  the  knife.  Terse  but  adequate  instructioni 
for  imbedding  in  paraffin  and  celloidin  are  given,  and  the  art  of  cutting 
sections  in  three  planes,  viz.  transversely,  radial-longitudinallj,  anc 
tangential-longitudinallj,  in  order  to  obtain  a  solid  picture,  illustrated. 

'*  Staining  consists  in  differentiating  the  various  composing  tissues ; 
.  .  .  and  is  governed  by  the  chemical  affinities  of  tissues  which  vary 
with  age."  With  this  introduction  the  art  of  staining  is  explained,  and 
in  Chapter  III.,  instead  of  a  bewildering  list  of  innumerable  stains, 
13  stains  and  counter-stains  are  described,  with  their  formulae  and  full 
details  for  manipulation — "  a  list  which  is  very  limited,  but  one  which 
will  be  found  simciently  extensive  for  the  general  worker." 

The  technique  is  completed  by  formulas  of  mounting  media  and 
cements,  and  illustrated  descriptions  of  mounting  cells  and  an  ingenious 
turntable  for  ringing  ovals. 

Chapter  IV.  systematically  deals  with  type  preparations  selected  to 
show  plant  structure  from  root  to  flower,  including  the  growing  cell  and 
its  contents,  and  every  preparation  has  its  corresponding  illustration  in 
the  plates. 

These  plates  still  further  enhance  the  value  of  the  text,  and  consist 
of  100  beautifully  coloured  microphotographs  specially  prepared  for  this 
work.    One  misprint  occurs  in  the  text  of  fig.  85  (7). 

When  we  recall  the  pitfaUs  of  laboratory  work  and  the  days  when 
tissues  were  cut  by  hand,  held  in  a  piece  of  pith,  and  the  attempts  at 
elucidating  sections,  which  varied  considerably  with  the  operator's  skill, 
by  the  aid  of  text  or  diagrams,  we  can  only  put  down  this  work  in  fall 
agreement  with  the  author's  prefatory  remark  that  *'  had  such  a  work 
been  at  my  disposal  twenty  years  ago,  I  feel  sure  that  I  should  have 
been  spared  years  of  persistent  hard  work  and  many  disappointments." 

Clinical  Diagnostic  Bacteriology.*— -A.  C.  Coles'  work  on  the  blood 
is  so  much  appreciated  that  his  recent  excursion  into  bacteriology 
insures  a  respectful  consideration.  After  dealing  with  technique,  the 
author  treats  of  the  various  acid-fast  bacteria  in  respect  of  their  morpho 
lorical  characters  and  their  degree  of  resistance  to  acid,  alcohol,  anc 
other  decolorisers,  and  then  describes  his  method  of  differentiating  th< 
tubercle  bacillus  from  all  other  acid-fast  tubercle  organisms.  Th* 
method  amounts  to  this  :  stain  with  hot  carbol  fuchsin  for  abou 
7  minutes,  and  decolorise  for  about  4  hours  or  more  in  Pappenheim^ 
solution,  or  the  author's  modification  thereof,  or  in  25  p.c.  sulphuri 
acid  for  16-24  hours. 

Other  organisms  treated  of  are  the  Gonococcus,  Ducrey's  bacilluc 
Pneumococcus,  the  microbes  of  influenza,  meningitis,  diphtheria,  plague 
actinomycosis,  anthrax,  relapsing  fever,  and  parasitic  fungi  affecting  tb 
skin  and  hair.  The  last  20  pages  are  devoted  to  serum  and  cjtc 
diagnosis.  Most  of  the  work  is  given  up  to  discussion  on  the  acid-f aa' 
and  more  or  less  acid-fast  red  staining  bacteria,  about  which  the  aathc 
gives  evidence  of  much  practical  knowledge  and  experience.  The  wor 
will  be  found  to  be  extremely  helpful  to  those  who  are  anxious  to  obtai 
an  insight  into  the  difficult  questions  discussed  and  explained. 

*  London :  J.  and  A.  Ohurchill,  1901,  viii.  and  237  pp.,  2  ool.  pis. 
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latere  through  Microscope  and  Camera.* — ^This  admirable  intro- 
ktikm  to  the  marvels  of  microsoopy  and  photomicrography  is  the  work 
if  R.  Kerr  and  A.  E.  Smith,  the  former  contributing  the  descriptive 
pstkm^  and  the  latter  being  responsible  for  the  illustrations  and  the 
ckpter  on  photomicn^raphj.  There  are  two  Introductions,  one  by 
PrefenoT  Suns  Woodheao,  the  other  by  the  author.  In  die  latter 
Mr.  Ken'  wisely  remarks,  that  the  more  our  young  men  take  up  intel- 
iatiBl  pastimes  tiie  better  it  will  be  for  the  nation.  After  discussing 
ik  iUnstrations  and  high  possibilities  with  the  Microscope,  and  giving 
pnctkal  hints  on  photomicrography,  the  rest  of  the  volume  is  devoted 
iotocribtn^  and  illustrating  &diolaria,  Foraminifera,  Insecta,  Diatoms, 
U]^aiikal  specimens ;  human  hair,  skin,  bone,  muscle,  lung,  and  blood  ; 
^Mm,  bacteria,  booklets  of  tapeworm,  and  silk. 

J/LoA  of  the  illustrations  are  extremely  good,  but  exception  must  be 
abn  to  Plates  47  and  51,  which  do  not  fairly  represent  the  human 
^  or  the  blood-corpuscles.  The  former  gives  only  a  rough  idea  of 
ttnc^ire,  and  the  latter  shows  an  early  stage  of  degeneration.  Notwith- 
saading  sach  trivial  blemishes,  the  work  must  be  described  as  being 
«dmiraUe  in  respect  of  general  get-up,  description,  and  illustration. 

Baeteriological  Technique.t  —  "  Bacteria  in  Relation  to  Plant 
DiG^Bes,^  by  Erwin  F.  Smith,  is  a  notable  example  of  how  thoroughly 
tbe  American  Government  appreciates  the  value  of  scientific  work. 

llie  first  volume,  which  deals  with  methods  of  work  and  general 
^tetature  of  Bacteriology,  exclusive  of  plant  diseases,  is  one  of  the  most 
complete  and  {Hectical  treatises  that  l^ve  been  published  on  bacterio- 
logy techniqne.  It  would  be  beyond  the  Umits  of  our  space  to  enu- 
iDoate  even  tne  outline  of  methods  of  work  as  given  in  this  volume.  It 
Mmt  suffice  to  say  that  every  aspect  of  a  bac^riological  examination 
W  been  considered,  and  every  phase  of  the  routine  of  laboratory  work 
lapped  out  in  such  a  way  that  almost  a  neophyte  could,  with  the  aid  of 
dkB  text-book,  conduct  a  bacteriological  inauiry  with  hope  of  success. 

The  volome  is  copiously  illustrated,  ana  the  bibliography  extensive. 

Methods  in  Plant  Histology.^— This  work,  the  first  edition  of 
vkidi  was  noticed  in  this  Journal,  1901,  p.  604,  has  been  much  im- 
pioved  and  augmented  by  the  author,  C.  J.  Chamberlain.  More  atten- 
ta&  has  been  given  to  collecting  material,  and  the  chapters  on  the 
paiaAn  and  Venetian  turpentine  methods  have  been  revised  and  much 
^skrged.  Oih&r  new  chapters  deal  with  micro-chemical  tests,  freehand 
iections,  special  methods,  and  the  use  of  the  Microscope.  This  volume, 
vfaich  is  half  as  large  again  as  its  predecessor,  should  be  highly  esteemed 
by  botanists. 

DiSTBB,  6.,  &  Jbz.Blake,  a.  J.^On  the  Agglntuuttion  of  Btoteria. 

MSm.  Acad,  Boy,  Sci.  et  Let,  Dwnemark,  i.  (1905)  pp.  219-60. 
BxoBTBB,  O. — JHm  VortMhiltte  der  bot«iiiMliexi  IGkroehemie  leit  Zimmermaimi 
**»0e«rfmbiwr  IDkrotaohnilL" 

[Anexhaiostive  review  of  the  progress  in  vegetable  mioroohemical  technique, 
to  which  is  appended  a  very  copious  bibliography.] 

ZeiUehr,  wiss,  Mikrosk.,  xxii.  (1905)  pp.  869-411. 

*  London :  Beligioas  Tract  Society,  1905, 194  pp.,  65  pis. 
t  Gazsegie  Insiitation,  Washington,  D.G.,  U.S.A.,  Publication  No.  27  (1906) 
4U>,  285  pp.,  81  pis.  and  146  figs.). 

X  UniT.  of  Ghicago  Press,  2na  ed.,  1905,  z.  and  262  pp.,  87  figs. 

/V6.  Slsi,  1906  I 
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Metallography,  etc.  -:: 

The  Quenching  of  Steel.* — Semozay  gives  a  lengthy  account  of  hC 
investigations  into  the  effect  upon  the  hardness  of  steel  and  the  position  o.'.j 
the  critical  range,  caused  by  varying  the  conditions  of  quenching,  sucha"^, 
temperature,  duration  of  heating,  rapidity  of  cooling,  and  dimensions  o 
the  mass  quenched.  Hardness  was  measured  by  the  Bnnell  method 
The  critical  temperatures  were  determined  by  takmg  cooling  and  heating* 
curves,  the  junction  of  the  thermocouple  being  inserted  in  a  centra  n 
hole.  In  the  first  series  of  experiments  the  samples  (40  mm.  by  10  mm  i 
by  10  mm.)  were  heated  in  an  electric  furnace  to  the  required  tempera- 
ture, and  quenched.  In  the  second  series  the  steel  was  heated  to  a 
temperature  above  the  critical  range,  cooled  slowly  to  the  required  tem- 
perature, and  quenched.  Curves  showing  the  relation  between  quenching 
temperature,  and  hardness  are  given.  In  the  third  series  the  length  of 
time  during  which  the  steel  had  to  be  maintained  at  a  given  temperature 
to  produce  the  same  degree  of  hardness  on  quenching  was  determined. 
In  the  experiments  upon  the  effect  of  variation  in  the  size  of  the  speci- 
men, heating  was  carried  out  in  a  lead  bath  of  large  capacity.  The 
steel  was  quenched  in  air,  in  oil,  or  in  water.  The  author  gives  hie 
conclusions  at  considerable  length.  A  notable  omission  from  the  data 
given  is  the  analysis  of  the  steels  employed  in  this  research. 

Corrosion  Grooves  in  Boiler  Plate.f — C.  Fremont  and  F.  Osmond 
point  out  that  the  existence  of  local  corrosions  in  boilers  can  only  b< 
accounted  for  by  irregularities  either  in  original  structure  or  resulting 
from  conditions  of  construction  or  service.  Corrosions  have  beei 
classified  according  to  form,  (1)  in  spots  ("  pustulaire  ")  ;  (2)  in  grooves 
The  former  are  probably  due  to  original  non-homogeneity  of  the  metal 
such  as  inclusions  of  slag,  sulphides,  etc.  It  might  be  supposed  that  th< 
mechanical  stresses  to  which  a  boiler  is  subjected  when  in  service  cau» 
local  strains  which  lead  to  irregular  oxidation.  The  authors  show  ho^ 
maximum  stresses  are  localised  at  certain  points  and  lines  owing  to  th 
method  of  construction  of  a  boiler.  It  is  along  these  lines  that  corrosio 
grooves  are  found.  The  authors  advance  arguments  which  tend  to  shoi 
that  strain  effects  in  the  metal  do  not  account  for  the  grooves.  A  mnc 
more  probable  explanation  is  that  the  plate  first  becomes  covered  with 
la^er  of  oxide ;  this  oxide  is  not  deformable,  i.e.  is  brittle,  and  tfa 
shght  elastic  bending  of  the  plate  causes  the  oxide  to  crack  along  tl 
line  of  maximum  stress.  A  clean  surface  of  steel  is  thus  exposed,  an 
oxidation  goes  on  more  rapidly.  The  small  corrosion  groove  thus  set  u 
is  a  line  of  weakness :  stresses  are  still  more  localised  along  it,  tl 
re-formed  oxide  is  cracked,  again  exposing  a  line  of  bright  metal  U 
oxidation.  Corrosion  grooves  are  much  more  dangerous  in  plates  < 
poor  quality  than  in  good  material.  The  authors  give  an  account  of  tl 
investigations,  carried  out  on  four  old  locomotive  boilers,  which  led  I 
the  above  conclusions,  and  illustrate  their  paper  with  a  number  of  phot 
micrographs. 

♦  Rev.  MetftUurgie,  ii.  (1906)  pp.  737-74  (46  figs.). 
t  Tom.  oit.,  pp.  776-88  (26  figs.). 
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of  Chromium  in  Steel.* — F.  Osmond  criticises  Garpenter^s 
that  chromium  does  not  confer  upon  steel  the  property  of 
haag  s^-hardeniog.t  After  re-stating  his  former  results  which  led  to 
^  opposite  oonclusion,  the  author  points  out  that  the  temperature  to 
wtaik,  nis  diromimn  steels  were  hefted  when  the  self -hardening  effect 
«B  obtained,  was  considerably  higher  than  that  employed  by  Carpenter. 
fitbr  this  fact,  or  a  difference  in  the  rate  of  cooling,  may  account  for 
tk  diBcrepancy  in  the  conclusions  reached  by  Carpenter  and  the  author. 

MBekaxiical  Properties  of  Single  Crystals  of  Lron.^ — F.  Osmond 
mi  C.  Frdmont  obteined  some  iron  in  abnormally  large  cirstals,  from 
m  oid  steel  rul  which  had  been  in  use  as  a  guide  for  a  damper  in  a 
isBaoe-ftae  for  15  years,  and  had  thus  been  subjected  to  thermal  con- 
fikms  faTonrable  to  the  development  of  crystaJlisation.  The  metal 
Q^uned  0*06  p.c.  carbon.  A  tensile  test-piece  was  obtained,  the 
«ia^Te  portion  of  which  was  constituted  almost  entirely  by  two 
oTMik.  Two  compression  test-pieces  were  cut  from  a  single  crystal. 
^nB-stratn  diagrams  are  given.  Brinell  hardness-tests  were  made  on 
ibcnt  faccB  of  a  crystal,  giving  somewhat  different  results.  Statical 
boding  and  shock  tests  showed  that  the  angle  made  by  the  cleavage- 
pbtt  mth  the  axis  of  the  test-piece  had  great  influence  on  the  results, 
ad  thai  brittleness  only  appeared  under  impact. 

Hi^el-llanganese  Steels.! — Having  completed  a  general  investiga- 
tm  of  the  ternary  steels  (alloys  of  iron,  carbon,  and  a  third  element), 
L  Gmllei  has  taken  up  the  study  of  the  quaternary  alloys,  starting  with 
aAel-nMmganese  steels.  Assuming  the  possibility  of  deducing  their 
pCDpertks  ^m  those  of  nickel  steeLs  and  manganese  steels,  the  author 
2ra  eqoations  from  which  the  constitution  (whether  pearlitic,  marten- 
itk,  or  containing  y-iron)  of  a  steel  of  given  analysis,  may  be  calculated. 
Hiee  series  of  alloys  were  prepared,  the  first  containing  0*15  p.c. 
ortxm,  nickel  2  p.c,  12  p.c,  or  30  p.c,  manganese  5  p.c,  7  p.c,  or 
li  nx. ;  the  second  containing  0  *  75  p.c  carbon,  nickel  and  manganese 
wi  varying  as  in  die  first  series.  The  members  of  the  third  series 
^  analyBefi  which  cause  them  to  be  placed  on  the  limit  of  two  groups. 
Ostein  of  t^e  alloys  could  not  be  rolled.  As  in  the  author's  former 
!3eaacdies,  the  alloys  were  examined  micrographically  and  mechanically  in 
^mt  rtatea  :  (1)  as  forged  (or  normalised  by  slow  cooling  from  900*^  0.)  ; 
it)  quenched  ;  (3)  annealed.  Numerous  tables  of  the  results  of 
teMe,  shock,  and  hardness-tests  are  given.  As  in  nickel  steels,  etc, 
•floys  containing  y-iron  are  transformed  bv  cold  working,  the  y-iron 
^ttnging  to  martensite  in  a  greater  or  smaller  degree.  Smiilar  effects 
i«Rilt  from  cooling  in  liquid  air.  The  author  considers  that  his  deduc- 
tioQs  as  to  the  constitution  and  properties  of  these  alloys,  taking  the 
pn^ierties  of  the  nickel  steels  and  the  manganese  steels  as  data,  are  fully 
btm  out  by  the  results  of  his  experimental  work.  Nickel-manganese 
Se^  may  for  many  purposes  replace  nickel  steels. 

^  Rev.  MetaUorgie,  ii.  (1905)pp.  79a-9. 

t  See  this  Joornkl,  1906,  p.  776. 

t  Bev.  MrtaUorgie,  u.  (1905)  pp.  801-10  (12  figs.). 

I  Tom.  oii.,  pp.  835-41  (1  diagram^  20  photomicrographs). 
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Papers  read  at  the  Metallurgical  Congress,  Liige.*--L.  Descioix 
gives  a  snmmary  of  these  papers  and  the  discoBsion  w^ch  followed  their 
reading. 

^^  Effect  of  Liquid  Air  TemperatwB  upon  Iron,  euy — A  further  con- 
tribution by  B.  A.  Hadfield  to  the  study  of  this  subject^ 

^^ Influence  of  Titanium  upon  Cast  Iron  and  Steel. ^^ — ^P.  DelviUe  gives 
an  account  of  the  work  of  previous  investigators,  and  describes  his 
experiments  in  which  titanium  thermit  (a  mixture  of  oxides  of  iron  and 
titanium  with  aluminium)  was  added  to  liauid  metal  in  the  ladle.  The 
oxides  are  redu(^,  titanium  passing  into  the  metal,  the  temperature  of 
which  is  raised  by  the  reaction.  Blowholes  are  diminished  and  sounder 
castings  obtained.  The  effect  on  the  chemical  composition  of  the  steel 
is  slight ;  mechanical  tests  appear  to  be  somewhat  improved.  A  notable 
result  of  the  addition  is  the  elimination  of  nitrogen,  which  passes  into 
the  slag  as  cyanide.  The  presence  of  some  form  of  carbon  favours  this 
reaction. 

"  Influence  of  Arsenic  on  Cast  Iron  and  Steel.^^ — P.  Delville  concludes 
that  arsenic  resembles  sulphur  in  its  effect  upon  iron  and  steel.  In  basic 
steel  2  As+S  should  not  exceed  0  - 1  p.c. 

**  Technique  of  Microscopic  Metallography '' ;  **  Metdlloqraphicdl  Exami- 
nation of  Iron  and  Sted.^^ — The  first  of  these  articles  by  H.  le  Ohatelier  hafi 
been  noticed  previously.}  In  the  second  the  author  points  out  the  value 
of  metallography  to  the  metallurgical  industry.  In  steel  of  goodanalit} 
very  little  can  be  seen  by  microscopical  examination.  It  is  in  defective 
metal  that  the  most  definite  structures  are  developed. 

"i§wciW  Steels'' X  ''Metallic  Alloys:'— Two  papers  by  L.  GuiUet 
summarising  his  extensive  researches. 

Abtb,  G.,  and  Lbjbunb,  P.— 8nr  vn  mfital  prWstoriqiie   tnvwk  dun  lei 
environf  de  Vanoy. 

[Analysis,  photomiorographs,  etc.,  of  amass  of  steel  weighing  about  300 kg. 
found  in  the  earth.    Oarbon  1  *  2  p.o.,  silicon  1  *  7  p.c] 

Bev.  MetaUurgie,  IL  (1905)  pp.  789-92  (4  figs.] 

Abhold,  J.  O.— steel  as  an  Igneous  Book. 

Iron  and  Steel  Mag.,  z.  (1906)  pp.  408-lS 

Bbilby,  O.  T.—Orystalline  and  amorphous  states  of  metals. 

Tom.  oU.  pp.  419-2( 

GuiLLBT,  L.— A  praetieal  and  seientiflestBdy  of  the  properties  of  hranassitoassei 
and  speeial  eopper  aUoys.  Eng.  Mag.,  zdx.  (1906)  pp.  940-j 

PoBLXBB,  A.— Snr  la  oompoiition  d*im  bonlet  en  fimte  des  touke  de  la  BastiUe. 

Beo.  MetaUurgie,  U.  (1906)  pp.  793-4  (1  fig. 

Pbiob,  M.— Vrietional  eharaeteristies  of  bearing  metal  and  their  relation  i 
mierostraetnre.  Eng,  Mag.,  zziz.  (1905)  pp.  692> 

^  Bev.  MetaUorgie,  ii.  (1905)  pp.  846-^. 

t  See  this  Journal,  1905,  p.  775.  )  Tom.  cit.,  p.  669. 
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MEETING 

HiLD  OH  THE  20th  OF  DbOBMBEB,  1905,  AT  20  HaKOVBB  SqUARB,  W. 

D&.  D.  H.  SooTT,  F.BA,  BTO.,  President,  in  the  Chajb. 

The  Minutes  of  the  Meeting  of  the  15th  of  November,  1905,  were 
Tead  and  confirmed,  and  were  signed  by  the  President. 


The  List  of  Donations  to  the  Society  (exclnsive  of  exchanges  and 
reprints)  reoeiyed  since  the  last  Meeting,  was  r^td,  and  the  thanks  of  the 
Sode^  Toted  to  the  donors. 

From 
CkambeslAm,  OhM.  J.     Methods  in  Plant   mstology.l  ^^  j..#l^ 

Stod«diiion.     (Caiioago.  1906)      .  .        ./  Tlu  Avihor. 

G^j^«^    Clinic^  Diagnostic  Bacteriology.    (8vo,  j       ^  p^tt.;^. 

Kriow,  Wm.  G.    BiUiognphioal  Index  of  North  Ameri.\  mi.^  a..41^ 

euFmigL    VoL  L,  part  1.    (WaeWngton,  D.C..  1906) . /  ^fie  Author. 

JLmt,  Biehard.    Nature  throngh  Mioroecqpe  and  Oamera.!        mt,^  n-.fcK.i.-^ 

Pfo,  London,  1906)   .  .        .  ./       The  Publuhen. 

Piptocaak,  Joael    Beitiage  znr  Kenntnias  der  Fosiilenl  mr,^  i^ai.^ 

BaciIUri«nUngam8,m.Theile.    (8vo,  Pozsony,  1906)  /  J->^  Author. 

SBdas  mounted  l^  Andrew  Pritohard      .        .        ,        .     Mr.  N.  D.  F.  Peare$. 
Smith,  EirwinF.    Bacteria  in  Relation  to  Plant  Diseases.)  Carnegie  InetiUUian 

VoLL     (Washington,  D.O.,  1906)  ./       of  WoBhingtan. 


The  President  called  attention  to  a  donation  of  slides  prepared 
ibont  fifty  years  ago  by  the  late  Mr.  Andrew  Pritchard.  These  had  been 
pr^ented  to  the  Society  by  Mr.  N.  D.  F.  Pearce,  and  were  exhibited 
imdet  Microscopes  in  the  room. 

Ifr.  J.  Bheinberg  called  attention  to  an  exhibit  consisting  of  a  fine 
Knes  of  abont  twenty  photographs  of  diatoms  taken  with  the  Zeiss 
a{^)arato8  for  photomicrography  with  nltra-violet  light.  They  had  been 
riven  to  him  by  the  designer  of  the  apparatus,  Jh.  Aognst  Eohler  of 
Jena,  and  were  of  peculiar  interest  as  oieing  one  of  die  first  series  of 
diatoms  which  Dr.  Kohler  had  taken. 

After  referring  to  the  arrangement  for  photomicrography  with  nltra- 
violet  light,*  and  the  great  increase  in  resolving  power  consequent  on 
being  able  to  utilise  light  having  a  wave-length  of  275  /i/i,  t  Mr. 
Bheinberg  mentioned  that  he  had  heard  that  the  first  experimental 
photographs  were  taken  about  the  vear  1900  with  objectives  made  from 
quartz  and  fiuor-spar.    Now  the  objectives  and  other  lenses  were  made 

*  See  this  Journal,  Aug.  1906,  pp.  618-18. 
i  lfifi  =  one  millionth  of  a  millimetre. 
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wholly  of  one  material,  viz.,  fused  qnartz.     That  Dr.  M.  von  Rohr 
should  have  been  able  to  compute  microscope  objectives  free  from  j 
spherical  aberration  from  one  material  only  was  a  remarkable  adiieve- 
ment. 

The  photographs  shown  included  a  set  of  four  of  AmphipUura 
peUucida,  taken  under  varying  conditions  with  a  1  *  7  mm.  monochromatic 
objective  of  N.A.  1'25,  using  light  from  the  cadmium  spark.  The 
resolving  power  of  this  objective  was  therefore  as  great  as  that  which 
an  objective  used  with  ordinary  white  light  would  have  were  it  possible 
to  give  it  a  N.A.  of  2*5.  One  of  these  photographs  of  AmphipUwra 
pMndda^  taken  with  oblique  light  from  the  condenser,  show^  the 
diatom  dearly  resolved  into  dots. 

There  were  also  five  photographs  of  SurirsUa  gemma  taken  wiUi  the 
same  objective,  and  attention  was  called  to  the  beautiful  crispness  and 
sharpness  of  the  images,  and  also  to  the  way  in  which  the  olack  and 
white  dot  effect  came  out. 

Along  with  the  photographs  were  comparison  photographs  of  the 
same  diatoms,  giving  the  same  magnification,  viz.,  about  1800  diameters, 
taken  with  a  2  nmi.  apochromatic  objective  of  N.A.  1*40,  using  light 
from  a  magnesium  spark  (X  s  888  fufi).  The  difference  in  the  appear- 
ance of  the  images  was  very  apparent. 

Mr.  Bheinberg  remarked  that  the  photographs  showed  that  diatoms 
behaved  in  the  ultra-violet  light  of  the  (»dmium  spark  much  as  in 
ordinary  light,  but  pointed  out  that  many  other  substances  transparent 
to  ordinary  light  were  more  or  less  opaque  to  the  light  in  question. 
For  instance,  it  had  been  found  that  the  fibres  of  the  crystalline  lens  of 
the  eye,  certain  cell  membranes  of  plants,  etc.,  were  opKaque  to  this 
light,  and  therefore  yielded  totally  different  images,  which  in  some  cases 
were  clearer. 

Taking  this  into  account,  besides  the  increased  resolving  power,  he 
thought  the  new  method  of  photomicrography  was  not  only  one  of  the 
most  interesting,  but  idso  one  of  the  most,  if  not  the  most  notable  ad- 
vance in  practical  microscopy  of  modem  times,  and  one,  moreover,  whicl 
might  be  very  far-reaching  in  its  consequences,  as  the  first  step  having 
now  been  successfully  accomplished  as  regards  the  use  of  monochromatic 
light  of  shorter  wave-length  than  the  ordinary,  the  future  held  th( 
possibility  of  continuous  gradual  progress  in  this  direction,  accompani^ 
by  greater  and  greater  resolving  power. 

The  President  thought  that  what  Mr.  Bheinberg  had  described  waj 
certainly  a  very  important  advance  in  photomicrography. 

Mr.  G.  L.  Curties  said  that  the  photograph  of  AmphipUura  resolvec 
into  dots  was  one  of  the  finest  yet  shown,  but  this  was  not  the  first  tiin< 
this  diatom  had  been  so  resolved,  for  he  remembered  that  a  photograpl 
showing  the  dotted  structure  was  made  by  Mr.  Gifford,  and  also  tbuBi 
Dr.  Spitta  not  only  exhibited  a  photograph,  but  also  die  diatom  itsel 
in  die  adjoining  room.  They  were,  of  course,  not  so  distinctly  resolves 
as  the  specimens  now  exhibited  by  Mr.  Bheinberg. 

Mr.  Bheinberg  said  that  he  had  not  been  aware  that  A.  pellucid 
had  already  been  resolved  into  dots.  Whether  new  detail  were  seen,  o 
whether  merely  an  increased  crispness  were  visible  in  the  image,  depende 
on  the  nature  and  degree  of  fineness  of  the  structure  being  viewed. 
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fir.  Hebb  read  a  letter  from  Mr.  Pearce  with  reference  to  the  slides 
If  Andrew  Pritchaid,  presented  to  the  Society.  A  description  of  these 
^des  and  also  of  an  objective  by  James  Smith,  written  by  Mr.  Parsons, 
w  read  to  the  Meeting. 


Or.  Hebb  also  read  the  following  letter  from  Mr.  Nelson  : — 
**  It  may  interest  yon  to  hear  that  the  fli^ella  of  the  tubercle  bacillus 
<iD  be  seen  with  a  dry  lens.  The  anochromatic  4  mm.  (long  tube), 
^  Zens,  and  the  7a  (snort  tube),  by  Leitz,  both  will  demonstrate  the 
ifegdhim.  There  is  nothing  of  particular  interest  in  this  of  itself,  but 
sseie  s  one  point  worth  noting,  which  is  that  it  is  only  the  bacilli  stained 
Ttth  fodisin  that  will  shine  on  a  dark  ground,  other  objects  in  the  field 
lodi  as  nndei  stained  blue,  hardly  show  up  at  all  upon  a  dark  ground. 
Therefore,  if  the  flagellum  was,  as  has  been  said,  some  other  object 
tuned  hLue  and  lying  fortuitously  s^inst  the  bacillus,  it  never  would 
kre  been  seen  upon  a  dark  ground.  The  ima^  is  neceasarily  a  difficult 
«e,  eren  shining  as  it  does  with  the  fuchsin  m  it,  but  unless  it  was  an 
stqgial  portion  of  the  bacillus  and  took  the  stain  with  it,  it  would  be 
^tcdy  invisible." 

A  pwer  on  **  A  Fern  Fructification  from  the  Lower  Coal  Measures  of 
Smre,  uincaahire,"'  was  read  by  Mr.  D.  M.  S.  Watson,  and  illustrated 
k  kntem  slides. 

The  President  said  it  would  be  within  the  recollection  of  some  of  the 
PeHowB  present,  that  in  his  address  in  January,  1905,  he  attempted  to 
^ed  with  the  question,  '*  What  were  the  Carboniferous  Ferns  ?  "  and  he 
then  pointed  ont  that  many  forms  which  were  thought  to  be  ferns  were 
eot  90,  but  were  seed-bearing  plants  of  the  class  now  known  as  pterido- 
^Krma.  Things  had  gone  on  much  further  since  then,  and  somepersons 
asght  now  answer  the  question, "  What  were  the  Carboniferous  P*ems  ?" 
br  nying  that  there  were  none !  If  he  had  known  of  Mr.  Watson's 
mamens  at  the  time  of  his  address  he  should  have  brought  them  before 
tk  Sodety  as  examples  of  a  true  fern-fructification.  Our  knowledge 
bd  advanced  in  the  meantime,  and  it  was  now  known  that  Crossotheca, 
*  iTsangic  fructification,  constituted  the  male  organs  of  the  pterido- 
^Kim,  Ljf^modendrony  a  discover  due  to  Mr.  Kidston.  He  beUeved 
Uiefe  were  many  of  these  fructincations  which  had  been  regarded  as 
sponngia  of  ferns  which  were  really  the  noUen-beanng  organs  of 
pcoidospenns.  He  was  inclined  to  refer  Miss  Benson's  ^enus  Telangium 
to  Cr&saatheeay  and  to  agree  with  her  as  to  its  belonging  to  some  form 
^  Ly^inodmdron.  As  r^arded  the  example  brought  before  them  that 
evening,  he  did  not  think  from  the  data  tnat  it  was  possible  to  express 
uk  opinion  as  to  the  group  to  which  it  really  beloi^ed.  Its  general 
Rtonbkuioe  to  Tslanffium  had  rather  struck  him,  but  after  all  this  might 
be  only  superficial.  When  he  &st  saw  Mr.  Watson's  sketches  he 
thooght  the  specimen  was  a  Ptychocarpm^  a  fructification  hitherto 
rvgprded  as  that  of  a  Marattiaceous  fern.  The  author,  however,  had 
ifaown  sufficient  reasons  for  placing  his  specimens  in  a  new  genus. 

Professor  F.  W.  Oliver  remarked  that  the  communication  of  Mr. 
WatMm*8  paper  to  the  Boyal  Microscopical  Society  was  appropriate,  as 
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ihe  study  of  palseo-botany  had  made  snch  immense  strides  since  the 
Microscope  had  been  drawn  into  its  service.  Turning  to  the  subject  of  the 
paper,  he  said  that  much  interest  attaches  to  sjnanma  of  the  ralaeozoic 
age.  Within  the  last  few  days  Mr.  B.  Eidston  had  demonstrated  with 
unerring  certainty  that  the  long  sought  poUen-bearing  fructification  of 
Lyginodendron  was  of  this  nature,  whilst  in  the  case  of  Cycadeoidea 
(Bennettitss),  another  and  more  advanced  branch  of  the  Gycadian  aUiance, 
Dr.  Wieland  had  shown  some  time  ago  that  the  male  fructification  waa 
such  as  we  now  find  in  recent  Marattiacese.  Under  these  circumstances 
it  seemed  not  inappropriate  to  consider  whether  any  light  was  thrown 
on  the  morphological  nature  of  the  seed  itself.  Reference  was  made  to 
the  older  view  of  C.  A.  Agardh,  and  also  to  that  of  Prantl,  who  com- 
pared the  seed  with  a  monangial  sorus.  An  outline  was  given  of  Miss 
M.  Benson's  suggestion  that  the  seed  should  be  interpreted  as  a  modified 
synangium  or  sporangial  cluster,  in  which  the  peripheral  sporangia  had 
l)ecome  sterilis^  to  form  the  int^ument.  That  proposal  at  the  time  it 
was  made  did  not  gain  universal  acceptance,  for  one  reason  because  of 
the  difficulty  encountered  in  proving  that  the  synangium  to  which  Mii^ 
Benson  had  given  the  name  Telangium  really  belong^  to  Lyginodendron. 
Now,  however,  that  we  know  for  certain  that  representatives  of  two 
distinct  groups  of  the  earlier  Cycadian  forms  possessed  synangia  as  theii 
male  organs,  the  hypothesis  undoubtedly  gained  in  force.  It  was  not 
likely  to  be  lost  sight  of  by  fossil  botanists. 

Mr.  E.  A.  Newell  Arber  said  he  would  like  to  add  his  testimony  tc 
the  great  interest  of  this  paper.  He  had  hoped  that  this  new  synangiun 
would  throw  some  light  on  the  great  question  of  the  day — "  What  wer< 
the  Carboniferous  Ferns  ?"  He  must  confess,  however,  that  the  affinities 
of  this  new  fructification  seemed  to  be  altogether  doubtful.  It  was  im 
possible  to  decide,  in  the  present  state  of  our  knowledge,  whether  it  wa 
the  male  organ  of  a  Pteridosperm,  or  the  fructification  of  a  true  Pern. 

He  would  like  to  ask  Mr.  Watson  whether  he  had  any  informatioi 
as  to  the  mode  of  dehiscence  of  the  sporangia,  and  especially  as  to  th 
type  of  frond  on  which  they  were  borne.  He  was  strucK  by  oertaii 
pomts  of  resemblance  between  the  new  synangium  and  Ptychocarptu 
and  although  the  present  fructification  differed  in  certain  importan 
features  from  the  synangia  known  under  that  name,  he  would  rathe 
expect  to  find  that  it  was  also  borne  upon  a  frond  of  the  Fecopteris  typ< 

If  this  was  the  case,  it  was  somewhat  remarkable  that  the  fructifict 
tion  of  such  a  frond  should  have  been  discovered  from  such  a  lo 
horizon  as  the  Lower  Coal  Measures,  in  which  comparatively  few  membei 
of  the  Pecopteridese  are  known  to  occur.  He  suggested  that  an  examins 
tion  of  furtner  sections  by  Mr.  Watson  might  afford  some  evidence  as  I 
the  type  of  frond  associated  with  these  synangia,  and  thus  perhaps  coi 
firm  the  distinct  suspicion  as  to  its  nature  suggested  by  a  comparisc 
between  this  new  and  interesting  synangium  and  Ftychocarpus. 

The  President  fancied  Mr.  Watson  would  teU  them  that   the 
specimens  had  only  recently  been  discovered,  and  everyone  knew  how  loi 
one  must  search  before  finding  the  connection  between  a  fructificatic 
and  the  plant  to  which  it  belonged.    He  remained  still  rather  sceptical 
to  Miss  Benson's  theory  of  the  ovule,  which  Professor  Oliver  had  brougl 
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before  them,  thongh  he  agreed  with  her  as  to  the  attribution  of  her 
fpedmens. 

Mr.  Watson  said  that  personally  he  thooght  it  was  most  probably  the 
fmcdfication  of  a  true  Pern,  probably  a  PecopUriSj  but  at  present  there 
las  no  evidence  at  all  to  show  whence  it  came. 

The  President  thought  the  Society  had  been  fortunate  in  having  not 
only  so  interesting  a  paper  as  Mr.  Watson's,  but  also  one  which'^haa 
tfooght  out  such  valui^le  remarks  from  authorities  on  the  subject. 


Dr.  Hebb  gave  notice,  on  behalf  of  the  Council,  that  at  the  neii 
Xeetmg  a  motion  would  be  made  for  the  purpose  of  suspending  By- 
law No.  36,  so  as  to  enable  Dr.  Scott  to  be  elected  President  of  the 
Society  for  a  third  year. 

Nominations  for  Council  and  Officers  of  the  Society,  to  be  submitted 
for  election  at  the  next  Meeting,  were  then  made,  and  Mr.  J.  M.  Allei^ 
vag  appoint^  an  Auditor  on  behalf  of  the  Council. 

Mr.  C.  L.  Cnrties  was  then  proposed  by  Mr.  Marshall,  seconded  by 
Hr.  Tivemer,  and  unanimously  elected  Auditor  on  behalf  of  the  Fellows 
of  the  Society.  ; 

Notice  was  given  that  the  rooms  of  the  Society  would  be  closed  from 
Dec^nber  23  to  January  1. 


The  following  Olqects,  etc.,  were  exhibited  :— 

The  Society  :--51ides  mounted  by  Andrew  Pritchard,  7  of  Scales  and 
Hairg^  and  15  various  objects  mounted  in  balsam.  ^ 

Hr.  J.  Rheinberg  : — A  series  of  20  photographs  of  Diatoms  taken  by 
Dr.  Kohler  with  the  Zeiss  apparatus  for  photomicrography  with  ultra- 
Tiolet  light.  ,, 

Mr.  D.  M.  S.  Watson  : — Transverse  section  of  Cyathotrachus  aUu^ 
9.  n.  from  the  Lower  Coal  Measures  of  Shore,  and  Lantern  Slides  iii 
illustration  of  his  paper.  , 
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ANNIVERSARY  MEETING, 

Held  on  the  17th  of  Januaey,  1906,  at  20  Hanovee  Square,  W. 
Dr.  D.  H.  Scott,  F.R.S.,  etc.,  President,  in  the  Chair. 

The  Minutes  of  the  Meeting  of  the  20th  of  December,  1905,  were 
read  and  confirmed,  and  were  sifi^ed  by  the  President. 


Pursuant  to  notice  given  at  the  preceding  Meeting,  Dr.  Hebb  moved 
the  suspension  of  By-Law  No.  36,  for  the  purpose  of  enabling  the 
Fellows  to  elect  Dr.  Scott  as  President  of  the  Society  for  a  third  year. 

Mr.  J.  J.  Yezev  having  seconded  the  motion,  it  was  put  to  the 
Meeting,  and  carried  unanimously. 


The  President  having  apnointed  Mr.  J.  T.  Pigg  and  Mr.  Gardiner 
as  Scrutineers,  the  ballot  for  Officers  and  Council  was  proceeded  with. 


The  List  of  Donations,  exclusive  of  exchanges  and  reprints,  wae 
read,  and  the  thanks  of  tiie  Society  were  voted  to  the  donors. 

From 
Frame  containing  Six  Mioro-Dagoerreotypes  taken  with  the\  w-  j  jj^^  mv.>.i.^# 

Electric  Li^t  by  Lten  PoSsault  in  1844     jM.  Alfred  Nachet. 

Fifteen  Slides  of  Oribatidie      Mr.  N,  D.  F.  Pearce. 

The  President  regarded  the  donation  from  M.  Nachet  as  exceedingl] 
interesting.  PersonaUy,  he  was  greatly  surprised  to  hear  that  th< 
electric  light  had  been  used  in  photomicrography  so  far  back  as  1844 
M.  Nachet  had  been  a  Fellow  of  the  Society  for  over  a  quarter  of  s 
century,  and  he  thought  their  special  thanks  were  due  to  him  for  sendin] 
them  this  valuable  present. 

The  following  letter  from  M.  Nachet  accompanied  the  donation  : — 

17  Rub  St.  Si£vebin,  Puub. 
14  Janvier,  1906. 

MoNsiBUB  L£  President, 

J*ai  le  plaisir  de  pouvoir  oflfrir  k  la  B.M.S.  quelques  photographic 
microBCopiques  qui  sont  probablement  des  plus  anciennes  que  Ton  puisf 
trouver. 

Ges  photographies  sont  executees  sur  plaques  d*argent  d*apr^  ] 
m^thode  public  par  Daguerre  en  1839. 

Moins  de  trois  ans  aprte,  notre  grand  physicien,  L^n  Foncau] 
alors  jeune  ^udiant  en  m^ecine,  imagina  avec  son  maitre,  le  D 
Donn^  de  la  Faculty  de  Paris,  d*appliquer  la  photographie  microscopicn 
4  la  reproduction  des  preparations  anatomiques  et  des  elements  d 
liquides  sanguins  et  autres. 
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Iprti  deux  ans  de  travail^'ces  photographies  farent  reprodoitefl  par 
kgaynre  ^ms  le  bel  atlas  de  microsoopie  qn*ils  pnbli^nt  en  1841. 

(Test  avec  mi  microsoope  analogue  a  Tancien  microscope  solaire  que 
FoMult  commen9a  ces  belles  photographies,  mais  fatigo^  des  variations 
otttuteB  de  la  lumi^  solaire,  U  imagina  d*appliqaer  la  Inmiire 
deetoqiiie,  et  cr&t  alors,  la  premi^  lampe  k  point  Imninenx  fixe  et  le 
mtEnmpd  photo-^lectriqae  It  condensateor,  a^crit  dans  la  prtfaoe  de 
Fite,  par  son  mattre  et  coDaboratenr  le  Dr.  Donn6. 

Oes  {durfographies  sont  done  contemporaines  de  Daguerre  et  de  la 
fnaaiK  application  de  la  Imnik^  ^lectriqne  anx  6tades  scientifiqnes. 

Ces  phqaes  originales  qui  sont  venues  en  ma  possession,  penvent 
mUenir  la  oomparaiBon  avec  les  reproductions  microsoopiques  faites 
xtadkment ;  elles  sont  presque  toutes  datto  et  sign6es  de  la  main  de 
Leoo  FoQcanlt. 

Cest  une  viaie  satisfaction  pour  moi,  M.  le  Prudent,  de  pouvoir 
(oriddr  b  collection  de  la  Society  Microecopique  par  la  presence  de  ces 
toDQiDB  des  efForts  faits  par  les  anciens  micrographes. 

Venilles  croire,  M.  le  Prudent,  a  mes  sentiments  les  plus  respectueux. 

Alfred  Naohet,  F.B.H.8. 


Some  excellent  micro-photographs  of  Diatoms  and  Podura  scales  were 
«9t  tot  exhitdtion  by  Mr.  T.  A.  O'Donohoe,  who  states  they  were  all 
tiken  with  a  Swift  Portable  Stand,  Zeiss  Apochromatic  Objective  2  mm. 
^X  1-30,  Oil  Lamp,  and  a  very  cheap  enlu:gine  Camera. 

Mr.  01)onohoe  idso  sent  some  remarks  made  by  Hr.  Nelson  upon 
tiKKjphotographB,  from  which  the  following  extracts  have  been  made : — 

The  Anmh^leura  peUutida  is  an  exceUent  photograph  of  the  so-called 
<tnc ;  the  Dlack  lines  are  nice  and  thin. 

The  SmirMa  gemma, — The  black  dot  picture  is  exceUent. 

The  Podura  scale  is  exceUent,  espedaUy  in  the  upper  part  to  the 
Ht  hand.  The  structure  upon  the  membrane  is  shown.  This  proves 
tfcit  the  focus  was  right 

Pkwrosigma  anguMum. — The  X  2000  photograph  is  a  lon^  way 
^  best  There  is  a  part  where  the  sUex  is  admirably  rendered  with 
nnnd  holes  in  it  and  sHghtly  darker  edges.  I  think  tlus  is  as  good  a 
npnaentation  of  angi^Sium  as  any  I  have  ever  seen.  Ton  wiU  notice 
w  this  is  really  a  black  dot  picture,  for  if  the  hole  had  been  smaUer 
^  dttk  fringe  of  the  edge  of  the  hole  would  have  met  and  made  a 
UKkdoL 

The  size  of  the  fringe  depends  upon  the  working  aperture,  that  is, 
vpoo  the  size  of  the  disk  of  Ught  iUuminated  at  the  back  of  the  objective. 

The  white  dot  images  at  die  top  and  bottom  of  the  photograph  are 
ffaoits,  the  focus  being  too  lojog.  The  bit  near  the  nodule  is  good,  but 
x*  so  good  as  the  ^K£t  indicated  above,  because  it  exhibits  a  tendency 
^  nm  into  lines. 
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The  Report  of  the  Council  for  the  year  1905  was  read  by  the 
Secretary,  as  follows : — 

BEPOBT   OF  THE  COUNCIL  FOB   1905. 
FELLOWS. 

Ordinary. — During  the  year  1905, 19  new  Pcllows  have  been  elected 
and  1  re-instated,  whilst  6  have  died  and  14  have  resigned. 

Honorary. — The  following  were  elected  Honorary  Fellows  at  the 
Meeting  in  March  last:  Professor  William  Gilson  Farlow,  Professoi 
Herbert  S.  Jennings,  Professor  Edmund  B.  Wilson,  and  Professoi 
R.  W.  Wood,  all  of  the  United  States. 

The  Council  regrets  to  have  to  announce  the  deaths  of  Professoi 
Abbe  (of  whom  an  obituary  notice  by  Mr.  J.  Bheinberg  appeared  in  th< 
Journal  for  April),  Dr.  P.  T.  Cleve,  and  Professor  A.  von  jfcsUiker. 

The  number  of  Honorary  FeUows  is  now  42. 

The  list  of  Fellows  now  contains  the  names  of  414  Ordinar} 
1  Corresponding,  42  Honorary,  and  82  Ex-Officio  Fellows,  being  a  tota 
of  539. 

FINANCE. 

The  Treasurer  regrets  to  report  that  the  amount  received  fc 
Subscriptions  during  tne  year  is  nearly  £45  below  that  for  1904.     A 
the  number  of  Fellows  has  not  decreased,  the  diminution  is  chiefly  dv 
to  the  fact  that  many  more  are  in  arrears  than  formerly,  indeed  there 
over  £100  overdue. 

This  is  much  to  be  regretted,  for  it  not  only  makes  it  more  difficu 
to  arrange  the  finances  of  the  Society,  but  it  seems  to  show  that  ti. 
habit  of  unpunctual  payment  on  the  part  of  some  FeUows  is  growing 
in  addition  to  which  the  amount  of  clerical  work  is  greatly  increased  I 
this  laxity  in  payment,  as  at  least  three  notices  have  been  sent  to  evei 
Fellow  in  arrears.  The  Council  would  be  sorry  if  it  should  becon 
necessary  to  foUow  the  custom  of  other  Societies  in  this  matter  ai 
publish  the  names  of  those  who  have  not  paid  their  Subscription  ;  bat 
is  certain  that  something  of  the  sort  must  be  done  unless  the  evil 
corrected. 

JOURNAL. 

The  Journal,  somewhat  larger  than  in  recent  years,  contains  sev* 
papers,  two  of  which,  on  Metallography,  indicate  the  advances  made 
the  application  of  the  Microscope  to  the  industrial  arts.  All  the  pap< 
attain  the  standard  of  previous  years.  Ten  less  lengthy,  but  perna 
not  less  important  and  useful  communications  are  included  in  t 
"Notes." 

The  Summary  of  Current  Researches  relating  to  Zoology,  Botai 
Microscopy,  and  Metallography  is  continued  on  the  same  lines  as  herel 
fore. 

The  thanks  of  the  Council  are  due  to  the  Editorial  Staff,  amo 
them  being  two  ladies  distinguished  in  Botany,  for  their  unremitti 
attention  and  excellent  contributions. 
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UBBABY. 

The  Libranr  is  in  better  order  than  at  the  corresponding  period  of 
iKt  year,  mainly  owing  to  a  grant  for  binding  given  bj  the  Council — 
tho<^  in  this  direction  a  go^  deal  remains  to  be  done.  It  has  been 
found  impossible  to  afford  me  luxury  of  a  printed  catalogue. 

IKSTBUMBNTS  AKD  AFPASATTJS. 

The  Instruments  and  Apparatus  in  the  Society's  Collection  continue 
to  be  in  good  condition. 

During  tJ^e  past  year  the  following  additions  have  been  made : — 

Jan.  18. — ^An  Adams*  Lucemal  Microscope  hj  W.  and  S.  Jones ; 
an  Old  Portable  Microscope.    Both  presented  by  Lieut.-Col.  Tupman. 

April  19. — An  Old  rortable  Microscope  by  W.  and  S.  Jones. 
Presented  by  Mr.  W.  8.  Sogers. 

May  17. — An  Old  Microscope  by  Nathaniel  Adams.  Presented  by 
Hi.  J.  E.  Haselwood. 

Jnne  21. — ^A  Pocket  Botanical  and  Universal  Microscope  bv  W.  and 
8.  Jones ;  a  Wilson  Screw-barrel  Microscope ;  an  Old  Portable  Micro- 
nope  by  Shuttleworth.    All  three  presented  hj  Mr.  C.  Lees  Curties. 

Oct  18. — ^An  Old  Wilson  Screw-barrel  Microscope.  Presented  by 
Msjor  Meade  J.  G.  Dennis. 

Nov.  15. — A  Lucemal  and  Solar  Microscope  by  Adams.  Presented 
by  Mr.  Wynne  E.  Baxter. 

OABIHBT. 

Daring  tlie  past  year  24  moxmted  slides  of  Seeds  of  Orchids, 
Distoms,  etc.,  were  presented  bv  Mr.  W.  M.  Bale,  a  Fellow  of  the 
Bodety,  and  22  SUdes  made  bv  the  late  Andrew  Pritchard,  were  kindly 
praeiUed  to  the  Society's  Cabinet  by  Mr.  N.  D.  F.  Pearce,  of  Orant- 
dlkester.  Twelve  of  these  slides  are  early  specimens  of  mounting  in 
bsbun,  the  objects  being  inserted  between  slips  of  ordinary  glass  about 
H  bj  1  iuch. 

The  Treasurer  i^  read  his  statement  of  accounts,  and  the  duly 
andited  Balance  Sheet  for  the  same  period. 

Mr.  Disney  moved,  "  That  the  Report  and  Balance  Sheet  now  read 
be  received  and  adopted.*'  He  re^tted  to  hear  the  Treasurer's  remarks 
as  to  the  number  of  subscriptions  m  arrear,  but  honed  that  the  progress 
of  affiurs  during  the  coming  year  would  be  sudi  as  would  put  the 
TRasmer  in  a  more  cheerful  frame  of  mind  at  the  next  Annual 
Meeting. 

The  adojption  of  the  Report  and  Balance  Sheet  having  been  seconded 
by  Mr.  Badley,  the  motion  was  put  to  the  Meeting  by  the  President, 
ttd  carried  unanimously. 
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The  Serntineen  having  handed  in  the  result  of  the  Ballot,  the 
foQowing  FellowB  were  declared  to  have  been  dolj  elected  as  Officersand 
OooBcO  of  the  Society  for  the  ensoing  year  : — 

/V«iaW— Dukinfield  Henry  Scott,  M.A.  Ph.D.  P.R.8.  F.L.S. 

Vke-Fresidenis—Wjjine  E.  Baxter,  J.P.  F.G.8.  P.R.G.8. ;  A.  N. 
Disiiey,  M  JL  B.Sc. ;  George  C.  Karop,  U.R.G.S. ;  The  Bight  Hon. 
Sir  Pdd  North,  P.O.,  F.B.S. 

DrMgurer — J.  J.  Vezey. 

&cratorif<— Rev.  W.  H.  Dallinger,  LL.D.  D.Sc.  D.C.L.  F.R.S. 
F.L.&  F^.S. ;  R.  G.  Hebb,M.A.  M.D.  P.R.C.P. 

Ordinary  Members  of  Council — Jas.  Mason  Allen ;  Conrad  Beck ;  Rev. 
Bdmund  Cmt,  M.A.  P.R.Met.S. ;  J.  W.  H.  Eyre,  M.U.  P.R.S.  (Edin.)  ; 
A.  D.  Michael,  F.L.S. ;  Henry  George  Plimmer,  P.L.S. ;  Thomas 
H.  Powell;  C.  Price  Jones,  M.B.  (Lond.);  P.  E.  Radley;  Jnlius 
Sheinbe^;  Charles  F.  Roosselet;  Henry  Woodward,  LL.D.  F.R.S. 
F.GA  F.Z.8. 

Librarian — Percy  E.  Radley. 

Curator — Charles  F.  Roosselet 


Dr.  Scott  said  he  shoold  like  to  thank  the  Fellows  of  the  SocieM^  for 
the  honoor  they  had  conferred  npon  him  by  electing  him  as  their  rresi- 
doit  for  a  thirid  year,  an  honour  which  he  qoite  realised  was  a  special 
one,  and  one  to  wmch  he  had  no  claim ;  indeed,  it  never  entered  his  head 
that  he  would  be  so  elected  until  the  proposal  was  mentioned  to  him  a 
short  time  ago.  But  alUiough  he  felt  particularly  pleased  and  honoured 
bj  this  act  of  theirs,  he  felt  it  the  more  because  he  was  very  conscious 
of  his  own  deficiencies.  One  thing  which  always  struck  him  very  strongly 
was  the  extreme  importance  of  the  work  which  the  Societv  did  on  the 
Physical  and  Optical  side.  It  was  perhaps  upon  this  side  that  the  centre 
d  gravity  of  tne  Society  lay,  ana  it  was  here  especially  that  he  felt 
hinMelf  deficient.  He  was  much  gratified,  however,  that,  as  a  purely 
Biological  President,  he  had  been  able  to  give  them  satisfaction. 

Mr.  A.  D.  Michael  having  taken  the  Chair,  the  President  delivered 
his  Annnal  Address — taking  for  his  subject  '^  The  Life  and  Work  of 
Bernard  Renault,"  illustrating  the  subject  with  Lantern  Slides,  including 
photographs  of  Renault  and  his  laboratory,  as  well  as  some  examples  of 
his  work  in  Palso-botany. 

Mr.  Michael  said  they  had  heard  with  great  interest  the  account  of 
the  work  of  the  somewhat  ill-requited  French  investigator  of  Fossil 
Botany,  and  he  was  quite  sure  that  nobody  could  have  been  more  com- 
petent to  deal  with  such  a  subject  than  their  President.  It  would  not 
only  be  a  valuable  record  of  Renault's  work,  but  it  would  embellish  their 
Journal  and  be  a  record  of  value  in  times  to  come.  He  had  great 
(deasore  in  moving  a  hearty  vote  of  thanks  to  the  President  for  his 
Addreas,  and  in  asking  him  to  allow  it  to  be  printed  and  circulated  in 
the  nanal  way. 

Mr.  J.  J.  Vezey  had  much  pleasure  in  seconding  this  vote  of  thanks 
for  the  Addrras,  which  had  been  very  interesting,  but  which  Fellows 
would  no  doubt  be  able  more  fully  to  appreciate  when  they  saw  it  printed 
in  fall  in  the  Journal.    He  should  like  also  to  couple  with  this  motion 
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«  vote  of  thanks  to  Dr.  Soott  for  his  consent  to  remain  the  President  of 
the  Society  for  another  year.  The  subjects  he  had  brought  before  the 
Society  in  the  past  year  had  been  of  great  interest  and  to  many  of  the 
Fellows  quite  new.  The  President  Imd  referred  to  his  own  want  of 
knowledge  of  the  *'  brass  and  glass  '*  side  of  the  Microscope,  but  it  most 
be  remembered  that  (juestions  relating  to  the  optical  construction  of  the 
Microscope,  however  mteresting  and  important,  would  be  of  little  value 
were  it  not  for  the  practical  application  of  the  instrument  to  the  pur- 
poses of  scientific  research  and  demonstration. 

As  the  President  could  not  very  well  put  this  to  the  Meeting  himself, 
it  was  submitted  by  Mr.  Vezey,  and  unanimously  carried. 

The  President  said  he  was  greatly  obliged  to  Mr.  Michael  and  to 
Mr.  Vezey  for  the  extremely  kind  words  in  which  they  had  moved  and 
seconded  this  vote  of  thanks,  and  to  all  present  for  the  kind  way  in 
which  thev  had  received  the  address.  He  had  felt  some  pleasure  in 
bringingjthis  subject  before  them,  not  only  on  account  of  the  interest 
he  took  in  the  kind  of  work  done,  but  because  he  was  glad  to  be  able  to 
do  something  to  honour  the  memory  of  a  worker  whose  contributions  to 
the  subject  of  fossil  botany  had  been  so  considerable,  and  whose  work 
had  been  so  little  appreciated  in  hie  lifetime.  He  believed,  however, 
that  it  was  contempls^  to  do  him  some  posthumous  honour  by  naming 
a  street  in  Paris  after  him,  and  that  a  number  of  letters  had  been  written 
by  members  of  the  French  Academy  supporting  this  idea. 


A  vote  of  thanks  to  the  Honorary  Officers  of  the  Societv  for  their 
services  during  the  past  year  was  moved  by  Mr.  Maurice  Blood,  seconded 
by  Mr.  A.  S.  Hoole,  and  unanimously  carried. 

The  President  said  he  had  depended  entirely  upon  the  Officers  of  the 
Society  for  the  conduct  of  its  affairs,  and  he  had  never  known  a  society 
to  run  so  smoothly  as  this.  Personally  he  was  called  upon  to  do  very 
little,  so  that  the  successful  working  of  all  their  business  was  entirely 
due  to  the  Officers. 

Mr.  J.  J.  Vezey,  in  responding  to  this  vote  on  behalf  of  the  Hon. 
Officers,  said  they  were  very  much  obliged  for  this  expression  of  approval, 
and  it  was  a  great  pleasure  to  hear  what  the  President  had  just  said 
as  to  the  smoothness  with  which  the  work  of  the  Society  had  been 
carried  on  by  the  help  of  the  Officers. 

Votes  of  thanks  to  the  Auditors  and  Scrutineers  were  then  moved  by 
Mr.  Fwmk  Orf eur,  seconded  by  Mr.  Tavemer,  and  on  being  put  to  the 
Meeting  by  the  President,  were  carried  unanimously. 


New   Fellows. — The  following  were  elected  Ordinary  Fellows 
Messrs.  P.  Murrell  and  Frederic  J.  W.  Plaskitt. 


The  following  Olqeots  were  exhibited  :— 

The  Society : — ^A  frame  containing  six  micro-daguerreotypes  of  blood 
milk,  etc.,  taken  with  the  electric  light  by  L6on  Foucault  in  1844. 

The  President : — A  number  of  Lantern  Slides,  including  photograph] 
of  Renault  and  his  laboratory,  in  illustration  of  lus  Address. 
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EL — f%s  Prmdent's  Address :  Life  and  Work  of  Bernard      \ 

EenuuU. 

By   D0KlKFtKLD    H,   SCX)TT,   F.R.S. 

{Bead  January  17,  1906.) 

Plates  rV.  and  V. 

]  hive  choAen  this  subject  for  my  address  this  year  for  two  reasons. 
First,  liec^tise  Beruard  Eenault  did  more  than  any  other  man — 
T^th  the  pc^sible  exception  of  my  late  Mend .  Professor  W.  0. 
"Williamson,  for  whom  we  may  ^>erhap8  claim  an  equal  place — to 
T-^ke  known  tlie  structure  of  fosisil  pl^ts  by  microscopic  investi- 
^mon  ;  and  secoadly  bcicauae  he  was  an  Honorary  Member  of  our 
turn  Society*  It  is  a  source  of  urreat  satisfaction  to  me  that  we 
^^r^  able  to  do  him  this  honour^  conferred  within  six  months  of 
Ik  death,  for  in  his  owu  country  his  merits,  though  realised  by  his 
^eutilie  colleagues,  by  no  moau^  received  the  public  recognition 
they  draerved.  On  several  occMsions  the  subject  of  the  structure 
*iid  relationships  of  extinct  plants  has  been  brought  before  you,  by 
^f,h  r  -  ^  'vr^  7s  by  myself,  and  it  is  not,  I  trust,  inappropriate  that 
we  should  give  our  thoughts  this  evening  to  the  career  of  one  who, 
in  his  own  field  of  research,  acted  so  consistently  in  the  spirit  of 
our  motto :  "  Minimis  partibus,  per  totum  Naturae  campum,  cer- 
^do  omnis  innititur." 

Bernard  Benault  was  bom  at  Autun  on  March  4,  1836,  of 
respectable  middle-class  parentage.  After  a  creditable  career  as 
idioolboy  and  student,  he  became  Bachelor  of  Sdeuce  at  the  Autun 
College  in  1854,  and  Bachelor  of  Letters  the  next  year.     He  then 
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entered  the  Institut  Brenot  at  Dijon,  where  he  was  soon  after- 
wards appointed  Professor  of  Chemistry  and  Physics.  For  some 
time  he  was  known  to  the  scientific  world  as  a  chemist,  and  his 
publications  for  the  first  few  years  of  his  career  were  all  on 
chemical  subjects.  An  important  Thesis  on  Electrolysis  obtamed 
for  him  in  1867  the  degree  of  Doctor  of  Physical  Science  at  Paris, 
and  a  post  at  the  Normal  School  of  Cluny. 

But  in  the  mean  time  Benault  had  b^n  the  work  to  which  his 
mature  life  was  to  be  devoted.  The  neighbourhood  of  his  native 
place,  Autun,  was  formerly  extraordinarily  rich  in  silicified  remains 
of  plants,  which  in  certain  fields  lay  on  or  near  the  surface  of  th( 
ground,  so  as  to  be  turned  up  by  the  plough  in  such  quantities  at 
to  be  compared  to  the  debris  of  a  forest.  Seventy  years  ago  thes^ 
precious  fragments  were  even  used  for  mending  roads.  It  seem 
that  when  Benault  began  to  interest  himself  in  these  specimens 
they  had  already  become  comparatively  scarce,  but  enough  re 
mained  to  repay  industrious  search,  and  besides,  there  were  impor 
tant  collections  previously  made,  notably  those  of  M.  Faivre  an< 
the  Abb6  Landriot.  It  appears  to  have  been  the  former,  an  arden 
local  collector,  who  introduced  Benault  to  the  laborious  work  c 
preparing  the  fossil  specimens  for  examination.  Throughout  hi 
life  Benault  was  in  the  habit  of  making  his  own  preparations — a 
extraordinarily  slow  and  difficult  task,  especially  when  the  petiifj^ 
ing  material  is  hard  silica,  as  is  the  case  with  these  Frenc 
specimens.  Unfortunately,  he  had  little  or  no  assistance,  and  h: 
work,  in  spite  of  his  incomparable  industry,  was  restricted  by  th 
mechanical  difi&culty. 

Benault  made  a  practice  of  communicating  his  discoveries  an 
preparations  to  Adolphe  Brongniart,  the  great  founder  of  scientif 
Palseobotany,  who  at  that  time  was  Chief  Inspector  of  Mines  at  Pari 
It  was  sometimes  part  of  the  great  savant's  official  duty  to  inspe 
the  Normal  School  at  Cluny,  where  Benault  was  then  in  charge 
the  chemical  teaching,  and  was  thus  only  able  to  give  his  leisu 
moments  to  Fossil  Botany.  Brongniart  is  said  to  have  found  son 
consolation  in  these  meetings  with  his  enthusiastic  disciple  f 
the  dulness  of  an  official  visitation. 

The  late  M.  Boche,  the  Mend  and  collaborator  of  Benault,  \r] 
unhappily  has  not  long  survived  his  distinguished  colleague,  and. 
whose  biography  of  his  friend  I  am  deeply  indebted,  gives  a  viv 
account  of  fossil-collecting  in  the  stony  fields  of  the  Autun  count] 
During  the  holidays,  Benault  was  to  be  found  almost  every  d 
"  beating  the  fields  for  specimens,  an  exercise  in  which  he  f on: 
rest  from  his  indoor  work.  With  his  geologist's  satchel  on.  1 
back,  and  his  big  hammer  in  his  belt,  he  knew  how  to  lead  as 
his  train;  he  always  returned  with  loads  beyond  our  stren^ 
Next  day  we  witnessed  his  delight,  when,  after  a  thorough  waslii 
of  the  blocks,  he  found  some  parts  preserved.    The  bad  piec 
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wUch  be  did  not  want,  were  remorselessly  thrown  into  the  gutter." 
(Boche,  1905,  p.  17.) 

One  day,  when  Benault  was  accompanied  by  his  friend 
Gand'Eiuy,  anoth^  illostrioos  palseobotanist,  who  happily  is  still 
with  08  in  Ml  vigour,  a  curious  incident  occuired.  Grand'Eury,  as 
thej  approached  a  good  locality,  asked  his  friend,  "  What  do  you 
«int  me  to  find?"  "A  SigtUaria  with  its  bark  on,"  replied 
Beainlt  In  a  minute  or  two  Grand'Eury  picked  up  a  block, 
ud  without  examining  it  said,  "  There's  the  SigiUaria  you  asked 
kg."  Chance  had  fiAvoured  him.  Benault  cleaned  the  specimen 
ttonding  to  custom ;  it  revealed  itself  as  a  magnificent  SigiUaria 
foaJcsa^  which  formed  the  subject  of  one  of  his  best  known 
aremoirSy  written  in  collaboration  with  Grand'Eury.  (Benault, 
1874.)  It  was  ten  years  before  another  piece  was  found,  and  no 
Bare  has  been  met  with  since  then.  Those  who  have  worked  at 
soeh  subjects  may  be  able  to  recall  coincidences  almost  as  sur- 
pjsing. 

It  was  from  the  permocarboniferous  deposits,both  at  Autun  and 
at  Giand  Croix  near  St.  Etienne,  that  Benault  drew  most  of  the 
attend  for  his  detailed  studies.  But  he  was  able  to  add  to  the 
ittimroes  of  palseobotanical  science  by  the  discovery  of  a  fossil- 
fooos  bed  at  a  much  lower  horizon.  At  Esnost,  twelve  kilometres 
from  Autun,  there  had  been  some  prospecting  for  coal  as  long 
iga  as  1812.  Benault  examined  the  debris  from  the  abandoned 
pits,  and  was  able  to  show  that  they  contained  fossils  of  Lower 
Ovboniferoas  age,  of  the  stage  unfortunately  called  Culm  on  the 
Gontinent,  though  the  original  Culm  of  Devonshire,  from  which 
dKDame  is  taken,  is  now  known  to  have  been  of  much  later 
iste,  as  Mr.  Arber  has  shown.  In  the  Lower  Carboniferous  of 
SsDoet,  Benault  made  important  discoveries  of  petrified  plants, 
lododing  specimens  of  ArchceocaiamiUs^  the  most  ancient  type  of 
£qiiisetales,  Lepidodendron  and  its  cones,  with  other  Lycopodia- 
eeons  remains,  the  fern-like  Diplolabis  with  its  fructifications,  and 
other  fructifications  of  the  groups,  now  so  problematic,  allied  to 
Ferns. 

Benault  had  scarcely  started  on  his  palsobotanical  career, 
riien  he  was  called  away  on  duty  of  a  veiy  different  and  sterner 
^hmcter.  One  of  his  earliest  and  most  important  discoveries, 
Aat  of  the  anatomical  structure  of  the  remarkable  genus  Spheno- 
^^%m,  was  conmiunicated  to  the  French  Academy  on  May  30, 
1870.  As  no  one  of  my  generation  is  likely  to  forget,  war  was 
'fichred  by  France  against  Prussia  on  July  15  of  that  year. 
Donng  the  succeeding  siege  of  Paris,  the  illustrations  to  the  Sphen- 
^Umm  memoir  were  lost,  and  its  publication  long  delayed  (tiU 
1873).  Benault  himself,  however,  had  no  leisure  for  scientific 
fegiete.  "When  the  terrible  year  arrived,"  says  M.  Boche, 
*Benault»  esteemed  by  aU,  and  well  known  for  his  honourable 
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character,  was  designated  by  the  Committee  of  National  Defence, 
sitting  at  Lyons,  to  organise  the  defence  at  various  points  of  the 
Sadne-et-Loire.  This  mission  was  fall  of  difficulties,  in  the  midst 
of  the  orders  and  counter-orders  coming  from  every  quarter,  and 
representing  the  unhappy  disorder  resulting  Irom  an  improvised  de- 
fence. Though  constancy  called  from  one  point  to  another,  search- 
ing for  cartridges  which  were  abundant  just  where  they  were  not 
wanted,  he  succeeded  in  giving  satisfiEu^tion  to  administrators  over- 
whelmed by  the  critical  position  ;  he  received  the  greatest  eulogies." 
Though  Benault  does  not  appear  to  have  been  exposed  to  the 
dangers  of  actual  war,  he  none  the  less  had  to  suffer  severely  for 
his  country.  On  his  way  to  Autun,  then  threatened  by  the 
Prussians,  he  was  seized  with  smallpox,  so  prevalent  under  the 
evil  conditions  of  war-time,  and  for  some  days  was  given  up  by  the 
doctors.  His  Mend,  M.  Penjon,  Professor  of  Philosophy  at  lille, 
came  to  his  assistance  during  his  illness ;  Senault  did  not  forget 
his  timely  aid,  and  commemorated  him  in  the  name  of  the  no^ 
famous  fossil  fructification,  Cordaiantims  Penjoni  (Soche,  1905 
p.  7).  During  his  convalescence,  Benault  once  more  found  recrea- 
tion  in  collecting  and  preparing  the  fossil  plants  of  his  nativ< 
district. 

With  the  return  of  more  peaceful  times  an  important  chang( 
took  place  in  Benault's  position.  In  1872  he  was  summoned  b; 
Brongniart  to  the  Museum  of  Natural  History  at  Paris — the  fiel 
of  all  his  future  labours.  He  co-operated  wiUi  his  great  chief  ii 
the  classical  work  on  silicified  seeds,  published  posthumously  unde 
Brongniart's  name  in  1881  (Brongniart,  1881). 

For  the  first  four  years  Benaidt  had  no  other  title  than  that  ( 
"  Pr^parateur,"  but  in  January  1876  he  was  officially  nominate 
''  Assistant  Naturalist  at  the  Museum,  attached  to  the  Chair  < 
Botany,  Organography,  and  Physiology."  This  modest  post  wi 
all  he  obtained  to  die  day  of  his  death.  Few  men  so  distingoishc 
have  received  such  miserably  inadequate  recognition  from  the 
official  chiefs,  an  injustice  which  his  learned  countrymen  cannt 
speak  of  without  indignation. 

Benault  had  no  laboratory  at  first ;  after  a  time,  however,  1 
induced  the  architect  of  the  museum  to  put  up  for  lidm,  under  tl 
head  of  "repairs,"  two  little  glazed  wooden  boxes,  one  on  ea< 
side  of  the  portico  of  the  botanical  and  geological  departmei 
Chevreul,  the  venerable  director  of  the  museum,  was  indigna 
when  he  first  saw  this  inartistic  excrescence  on  the  architecture 
his  building.  The  little  boxes  are  shown  in  the  accompany^ 
photograph,  taken  by  my  Mend,  Professor  F.  W.  Oliver,  last  Api 
The  one  to  the  left  was  the  workshop  where  Benault  cut  his  fos 
sections,  that  to  the  right  was  the  laboratory  proper,  where  1 
microscopic  work  went  on,  and  where  he  receivea  his  scienti 
visitors.    ''  Benault's  cage,"  as  the  laboratory  was  jocosely  caXh 
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eoofltitoted  to  the  end  of  his  life  his  only  official  quarters.  It 
kob  exactly  like  a  porter's  lodge,  and  the  savant  whom  it  sheltered 
ns  (rften  addressed  by  strangers  as  the  concieige^  a  comic  situation 
Tiuch  he  thorotighly  enjoy^.  Visitors  to  the  laboratory,  as  I 
how  to  my  cost,  were  sometimes  the  victims  of  the  same  mistake, 
tsd  were  not  always  equally  capable  of  dealing  with  the  position. 

In  this  tiny  laboratoiy  the  material  result  of  Renault's  labours 
■  DOW  deposited,  in  the  form  of  no  less  than  7000  preparations 
ibwing  the  structure  of  fossil  plants,  almost  all  of  them,  as  I 
aadentand,  the  work  of  his  own  hands.  He  utilised,  of  course,  at 
^  same  time  the  great  collections  of  the  museum.  "  The  fossil 
iopessions,''  as  M.  Boche  says,  "  were  his  herbarium,  the  silicified 
vtod  his  anatomical  material." 

Tt»  eminent  physiologist,  Paul  Bert,  interested  himself  in 
Benanlfs  work,  and  it  was  through  his  efforts  that  the  latter  was 
nthflrised  to  give  a  course  on  V^etable  Paksontology ,  undoubtedly 
tbe  most  important  course  of  lectures  ever  given  on  this  subject. 
It  extended  over  five  years,  firom  1879-83,  and  was  almost  wholly 
btted  on  his  own  researches.  After  every  lecture  there  was  a 
<iaDoii8tiation  of  the  actual  specimens  and  preparations,  and  each 
hearer  received  a  copy  of  the  illustrations  prepared  for  the  course. 
like  lectures  of  the  first  four  years  were  published  at  Benault's  own 
expense,  and  form  tus  famous  "  Cours  de  Botanique  Fossils,"  a 
dttBieal  work,  which  will  always  be  indispensable  to  the  student 
tf  fossQ  plants.  The  groups  dealt  with  are  exclusively  the  fossil 
Vateular  Cryptogams  and  Gymnosperms.  Then,  as  now,  there  was 
nodi  difficulty  and  dispute  as  to  the  true  boundary  between  these 
two  divisions,  though  the  position  of  the  contested  frontier  has 
nnewhat  shifted  since  those  days.  The  limits  of  the  "  Cours  "  are 
stQl  those  within  which  the  real  triumphs  of  fossil  botany  have 
l)ceQ  won.  A  smaller  and  more  popular  manual  was  published  in 
1888,  *'  Les  Plantes  Fossiles."  It  was  a  great  misfortune  that  the 
coone  was  never  resumed.  Paul  Bert  wished  to  have  a  Chair  of 
Vegetable  Pakeontology  founded  for  Benault,  which  was  obviously 
^  right  thing  to  do ;  but  this,  and  all  other  efforts  on  his  behalf, 
^en  unhappily  frustrated.  Simultaneously  with  the  commence- 
Beot  of  Uus  coiirse,  in  1879,  Benault  brought  out  his  important 
▼crk, "  Sur  la  Structure  Compan^e  de  quelques  Tiges  de  la  Flore 
Cnboniffere.'*  Besides  other  investigations  of  much  value,  this 
^oami  contains  his  wonderful  account  of  the  complete  structure 
tf  &  fossil  Gymnospermous  family,  Cordaitese,  in  all  their  organs 
reproductive  as  well  as  v^etative,  perhaps  the  most  remarkable 
Integration  of  a  wholly  extinct  group  of  plants  which  has  yet 
lieeQ  accomplished.  The  "  Tiges  Compar^es  "  was  his  main  thesis 
fe^  Ae  degree  of  Doctor  of  Natural  Science. 

Beuaulf  s  work  went  on  amid  depressing  conditions  of  neglect 
iBd  even  hostility.     I  am  neither  able  nor  willing  to  dwell  on  the 
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nature  of  these  discouragements,  but  it  is  right  that  they  should  be 
referred  to  in  order  that  we  may  do  justice  to  the  indomitable 
pluck  and  perseverance  which  enabled  him  to  work  on,  in  spite  of 
all  depressing  influences,  with  undiminished  energy  and  zeaL  It 
is,  however,  deeply  to  be  r^pretted  that  owing  to  the  want  of  proper 
assistance  his  work  was  seriously  hamper^,  and  much  valuable 
material  remained  unutilised  at  the  time  of  bis  death. 

Apart  from  the  scientific  papers — 200  or  more  in  number — ^to 
some  of  which  I  shall  refer  in  the  second  part  of  this  address,  we 
may  mention  the  great  ''  £tude  sur  le  Terrain  homller  de  Com- 
mentry,"  published  in  1888-90,  in  which  M.  Zeiller  co-operated, 
a  complete  account  of  a  rich  flora  of  Upper  Coal-Measure  age.    A 
work  of  even  greater  importance  from  a  general  point  of  view  was 
the  "Bassin  houiller  et  permiend'Autun  et  d'£pinac:  Flore  Fossile.*' 
The  first  volume^  limited  to  Ferns,  was  by  M.  2^eiller,  and  appeared 
in  1890.    The  second,  accompanied  by  a  magnificent  atlas  of  over 
60  plates,  is  the  sole  work  of  Benault ;  it  appeared  in  1893-6,  and 
deals  with  all  groups  of  palseozoic  plants,  and  more  especially  with 
their  internal  structure.    In  this  great  book  his  work  may  be  said 
to  have  culminated,  though  the  stream  of  his  publications  flowed 
vigorously  to  the  last. 

Senault  appears  to  have  been  as  successful  in  the  character  ol 
a  public  lecturer,  especially  at  his  native  town  of  Autun,  as  he 
was  in  the  field  of  original  investigation.  M.  Boche  speaks  of  hux 
as  "  a  great  populariser  of  Science."  Owing  chiefly  to  his  influence 
Autun  became  a  scientific  centre  of  an  importance  almost  un- 
paralleled in  the  case  of  a  provincial  town. 

Benault's  health  began  to  be  seriously  afiected  in  the  year  1902 
when  he  was  much  troubled  by  retinal  hemorrhage,  which  for  soma 
time  compelled  him  to  forego  the  use  of  Microscope  or  lens — ; 
painful  deprivation  to  so  zealous  an  investigator.  This  afiTectio] 
of  the  eyes  was  but  a  symptom  of  severe  internal  mischief,  and  th 
end  soon  approached.  It  is  a  comfort  to  learn  that  the  patien 
sufiered  little  and  never  realised  his  danger,  his  friends,  who  wei 
well  aware  of  his  critical  condition,  studiously  keeping  the  kno^ 
ledge  &om  him.  He  preserved  Ins  consciousness  to  the  last,  witl 
out  any  anticipation  of  death,  and  passed  away  on  October  1( 
1904. 

The  French  Academy  had  always  recognised  the  value  < 
Benault's  work,  as  shown  by  various  prizes  awcutled  him,  at  dat^ 
ranging  from  1873  to  1902.  Since  his  death  I  hear  that  it  hi 
been  proposed  to  name  one  of  the  streets  of  Paris  after  him,  t 
honour  often  conferred  on  deceased  men  of  science  in  that  capitc 
I  have  had  the  privilege  of  seeing  a  large  number  of  letters  fino 
Members  of  the  Academy  vigorously  supporting  this  proposal. 

For  the  photograph  of  Benault  reproduced  in  this  address  I  a 
indebted  to  his  cousin^  Madame  Bocquet  Benault,  who,  I  unde 
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sand,  was  acenstomed  to  help  him  in  his  work  as  secretary.  The 
idiotograph  was  taken  in  1888,  when  he  was  52  and  in  full  vigour. 
The  only  time  I  met  Benanlt  myself  was  five  years  later;  he  then 
already  looked  appreciably  older.  On  that  visit  1  found  him  just 
emeighig  from  his  workshop,  where  he  was  evidently  in  the  act  of 
preparing  some  of  his  fossil  sections.  He  was  exceedingly  kind  in 
dMming  me  the  most  interesting  things  in  his  collection,  and  I 
i^nember  he  at  once  convinced  me  of  the  truth  of  one  of  his  conclu- 
oona,  as  to  which  we  in  England  had  been  somewhat  sceptical  up  to 
that  time,  namely  that  the  fossil  named  Astromyelon  by  Williamson 
ms  really  the  root  of  Catamites  (Benault,  1885  and  1896).  The 
gmerous  and  candid  treatment  which  I  experienced  on  that  occa- 
sion at  Senatilt's  hands  was  the  more  admirable,  as  he  evidently 
regarded  me  as  an  emissary  from  the  enemy's  camp,  for  I  was  then 
working  in  conjunction,  as  a  junior  colleague,  with  Williamson, 
Us  old  rival  and  often  his  opponent.  The  position  might  have 
been  difficult,  but  Benault  happily  possessed  a  sense  of  humour, 
and  any  divergence  there  may  have  been  on  scientific  questions 
csily  added  a  certain  piquancy  to  our  personal  relations. 

Benanlfs  work  as  a  palseobotanist  was  far  too  extensive  to  be 
dealt  with  as  a  whole  witliin  the  limits  of  a  Presidential  address. 
Ihe  most  that  can  be  attempted  is  to  give  a  few  illustrative 
examples. 

As  M.  Zeiller  points  out,  the  work  of  Senault  falls  naturally 
into  two  divisions  (Zeiller,  1904) ;  the  first  embracing  his  investi- 
gations of  the  higher  fossil  plants,  more  especially  the  structural 
specimens  from  Palaeozoic  strata,  while  the  second  was  concerned 
with  fossil  micro-orgamsms.  Bacteria,  Fungi,  and  the  lower  Algse, 
ai^  their  action,  especially  in  relation  to  the  production  of  coal  in 
its  various  forms. 

Hie  second  period  coincides  approximately  with  the  last  ten 
years  of  his  life;  but  the  two  lines  of  work  overlapped,  his  re- 
searches on  the  higher  plants  continuing  to  the  last,  concurrently 
with  the  investigation  of  micro-oiganisms. 

I  shall  here  limit  my  remarks  almost  wholly  to  the  former* 
which  is  more  familiar  to  me,  and  is  also,  without  question,  of 
more  assured  value. 

1.      BOTRYOPTEKIDKfi. 

Kenatdf  s  first  palseobotanical  paper  (dated  1868,  but  published 
in  1869)  is  on  a  Fern-like  petiple  {Anachoropteris  pulchra),  from 
die  Upper  Coal-Measures  of  Autun  (Renault  1868).  He  noted, 
among  other  points,  the  presence  of  pitted  elements  in  the  wood — 
a  rare  character  among  true  Fems.  Though  of  no  great  importance 
in  itself,  this  early  work  stands  in  close  relation  to  one  of  his  most 
fertile  lines  of  research. 
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A  little  later,  in  a  memoir  dated  1869,  but  not  published  till 
after  the  war,  in  1871  (Benault,  1869),  the  structure  of  stem  and 
petiole  is  described,  and  their  relations  determined,  in  the  two 
genera  ZygopUrU  and  Anachoropteris  {Z,  Brongmartii  and  A,  De- 
eaisnei).  The  genera  are  well  distinguished  by  their  petiolar  struc- 
ture, though  the  stem  with  its  sin^e  vascular  cylinder,  recalling 
that  of  some  of  the  Filmy  Ferns,  is  of  similar  organisation  in  both. 
At  the  same  time  the  petioles  of  other  species  of  Zygopteris  were 
described.  This  was  an  excellent  piece  of  work,  and  we  shall  see 
to  what  it  led. 

A  few  years  afterwards,  in  1875,  Benault  announced  the  dis- 
covery of  a  new  genus,  Botryopteris  (Benault,  1875),  giving  an 
accurate  account  of  the  anatomy  of  the  stem,  although  he  had  only 
a  single  fragment  to  work  with.    This  is,  perhaps,  the  simplest 
type  of  stem  known,  the  vascular  cylinder  consisting  merely  of  a 
solid  strand  of  tracheides,  and  afibrds  the  rare  case  of  a  Palseozoic 
plant  differing  in  the  direction  of  greater  simplicity  of  structure 
Irom  its  probable  nearest  allies  in  the  recent  flora.    This,  however, 
even  in  the  case  of  Botryopteris,  only  applies  to  the  stem.   Benault 
further  described  the  characteristic  petiole,  and,  what  was  more 
important,  was  able  to  identify  the  fructifications,  dense  masses 
of  large,  pyriform  sporangia,  each  with  a  broad,  band-shaped 
"annidus.      He  found  that  they  were  grouped  in  tufts  on  the 
branches  of  a  naked  rachis,  indicating  dimorphism  of  the  fertile 
and  sterile  fronds.     As  regards  the  affinities  of  the  new  genus, 
Benault  pointed  out,  with  remarkable  acumen,  analogies  witii  the 
Hymenophyllacese,   Osmundacese,   and  Ophioglossacese,  inferring 
that  there  was  a  relation  to  all  three  groups,  and  coming  to  the 
conclusion  that  Botryopteris  was  intermediate  between  the  true 
Ferns  and  the  Ophioglossacese.    His  views  appear  fully  justified 
in  the  light  of  later  research. 

The  next  year  (Benault,  1876)  the  fructifications  of  Zygopteris 
were  discovered,  and  proved  to  present  a  clear  affinity  with  those 
of  Botryopteris,  though  differing  in  well-marked  generic  characters. 

In  the  Cours  de  Botanique  Fossile  (Benaiut,  1883),  the  two 
genera  are  treated  as  the  representatives  of  a  distinct  family,  the 
Botryopteridese,  which  from  that  time  onwards  has  played  a  more 
and  more  important  part  in  the  taxonomy  of  the  Palaeozoic  flora 
(Benault,  1891  and  1896).  Although  some  of  Benault's  conclu- 
sions, especially  as  to  the  heterospory  of  the  family,  may  not  have 
been  substantiated,  one  of  his  greatest  services  to  science  was  the 
recognition  of  this  group — far  more  extensive,  probably,  even  than 
he  imagined.  At  the  present  time  they  are  regarded  by  many 
authorities  as  the  most  important  representatives  of  the  primitive 
Filicinese,  which  long  preceded  the  advent  of  Ferns,  in  the  narrowei 
sense,  as  we  know  them  at  the  present  day. 
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2.     PSGOPTBRIDEiB. 

At  the  present  moment  much  of  the  inteiest  of  Pakeozoic 
botanj  oKitres  in  the  Pecopterideae.  The  discoveries  of  the  last 
duee  years  have  transferred  so  many  of  the  so-called  Ferns  to  the 
nnksof  seed-bearing  plants,  that  doubts  have  even  been  expressed 
wfaetlifflr,  at  least  in  the  older  Carboniferous  strata^  there  were  any 
true  Ferns  at  alL  Apart  from  the  Botryopterideae,  a  group  which 
some  would  separate  from  the  Ferns  proper,  the  last  refuge  of  the 
true  Ferns  has  hitherto  been  found  in  the  genus  Peeopteris.  This 
stron^iold,  it  is  true,  was  rudely  shaken  when,  in  April  of  last 
year,  M.  Grand'Eury  discovered  fronds  of  Pecopteris  Pltiekeneti 
hden  with  seeds !  The  species,  however,  is  an  aberrant  one,  and 
cannot  decide  the  fate  of  the  genus  as  a  whole.  A  large  number 
of  the  species  of  the  form-genus  Pecopteris  are  known  to  have 
borne  fructifications  of  the  type  commonly  recognised  as  Marattia- 
eeocis.  The  sporangia  are  somewhat  massive,  without  a  definite 
mnulus,  and,  in  the  more  characteristic  cases,  are  united  together, 
fike  the  carpels  of  a  multilocular  ovary,  to  form  compound  fructi- 
fealiond  known  as  synangia.  While  our  knowledge  of  the 
extenal  characters  of  such  fructifications  is  chiefly  due  to  Stur, 
ZeOler  and  Grand'Eury,  it  is  to  Kenault,  more  than  anyone  else, 
diat  we  owe  an  acquaintance  with  their  internal  organisation, 
vhich  be  described  in  Scoteeopteris  polymorpha,  Ptychocarpus  unittts, 
Peoopteris  geriensis,  P.  oreopteridia,  P.  exigua,  Sturiella  tntermedia, 
ttd  others  (Benault,  1883  and  1896).  'Die  case  last  mentioned  is 
particularly  interesting,  as  here  the  sporangia,  though  grouped  in 
definite  synangia,  possess  a  kind  of  annulus,  thus  showing  a 
remarkable  combination  of  characters.  Benault's  observations 
andoabtedly  tended  stronijly  to  confirm  the  idea  of  the  Marattia- 
oeous  affinities  of  the  fossils  in  question.  Whether  this  view,  once, 
as  it  seemed,  so  unassailable,  can  hold  its  ground,  or  whether  we 
shall  have  to  admit  that  all  these  fructifications,  like  Crossotheca 
Honinghausi^  were  but  the  pollen-bearing  organs  of  Pteridosperms, 
cannot  yet  be  decided.  In  either  event,  the  ultimate  decision  will 
rest,  in  no  small  degree,  on  the  accurate  data  afforded  by  Benault's 
researches. 

3.     NBUROPTERIDEiE. 

Tlie  building-up  of  our  knowledge  of  this  family,  now  re- 
cognised as  one  of  the  main  divisions  of  the  Pteridosperms,  has 
hew  the  work  of  many  investigators,  among  whom  Renault 
daims  an  important  place.  It  was  he  who  first  demonstrated  the 
•anatomical  structure  of  the  leaves  of  Newropteris  and  Alethopteris, 
and  was  able  to  show  that  their  petioles  were  identical  with 
tke   petrified  specimens  long  previously  named  MyeloxyUm  by 
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Brongniart  The  evidence  for  this  conclusion  is  fiiUy  stated  in 
the  **  Cours  de  Botanique  Fossile "  (Benault,  1883),  where  it  is 
shown  that  the  type  of  petiole  previously  known  as  Mydoxylon 
Landriotii,  was  chturacteristic  of  Alethopteris,  while  the  structure 
of  M,  radicUum  belonged  to  species  of  Neuropteris,  and  perhaps 
also  of  Odontoptcris,  results  which  confirmed  the  acute  suggestions 
already  made  by  M.  Grand'Eury. 

Some  years  previously  Benault  had  prepared  the  way  by  a 
detailed  study  of  the  structure  of  the  petioles  in  question  (Benault, 
1874)  which  he  then  re-named  Myelopteris.  The  reason  for  this 
change  in  nomenclature  was  his  conviction  that  these  organs 
belonged  to  Marattiaceous  Ferns,  an  opinion  which  he  still  main- 
tained in  1883,  though  by  that  time  evidence  had  already  been 
brought  forward  in  Germany  to  show  that  Mydoxylon  was  the 
petiole  of  Medidlosa,  a  genus  of  stems  then  r^surded  as  Cycadean. 
We  now  know  that  the  NeuropterideaB  or  Medullose©  were  seed- 
bearing  plants,  approaching  the  Cycads.  but  retaining  characters 
indicative  of  affinity  with  Ferns  in  a  wide  sense.  Renault's  idea 
of  Marattiaceous  relationship,  in  fact,  is  still  tenable,  for  the  latest 
view,  expressed  by  a  high  authority,  is  that  the  Pteridosperms 
(including  Neuropteridese)  had  a  common  origin  with  the  Maratti- 
acea"..  Almost  at  the  close  of  his  life,  Eenault  recognised  the  new 
position  which  the  question  had  assumed,  for  in  his  last  published 
work,  presented  to  the  Academy  on  May  15,  1904,  in  maintaining 
the  multiple  origin  of  Phanerogams  from  different  Cryptogami< 
phyla,  he  cites  the  Medullosese,  and  especially  Colpoxylon  acdtiens 
(Benault,  1896),  the  structure  of  which  he  had  himself  revealed,  a 
probably  connecting  the  Ferns  with  the  Cycads  (Benault,  1904). 

The  plants  which  Benault,  by  his  anatomical  researches,  a 
largely  contributed  to  reconstruct,  constituted  a  most  remarkabl 
group.  The  often  massive  stems,  with  a  complexity  of  structiir 
scarcely  to  be  paralleled  among  recent  plants,  bore  enormov 
petioles,  often  6  inches  in  diameter,  branching  out  into  great  con 
pound  leaves  suggesting  some  huge  Angiopteris  or  Osmunda ;  o 
the  fertile  pinnse  of  these  fern-like  leaves  were  borne  the  seed 
resembling  those  of  Cycads,  and  sometimes,  as  it  appears,  of  a 
immense  size.  The  strange  and  unfamiliar  appearance  presents 
by  a  female  Cycas  in  fruit,  c€m  give  us  but  a  faint  idea  of  tl 
bizarre  habit  of  the  extinct  family. 


4.     CORDAITEiE  AND  POROXYLRfi. 

The  wonderful  reconstruction  of  the  Cordaiteae  by  Benault  ai 
Grand'Eury,  the  former  working  from  anatomical  characters,  t 
latter  from  external  features,  h^  already  been  referred  to,  and 
familiar  to  all  students  of  Fossil  Botany.    It  was  their  work  whi< 
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for  the  first  tdine,  gave  us  a  clear  conception  of  PalsBozoic  Gymno- 
q>erms.  While  Grand'Eory,  with  his  admirable  restorations,  re- 
pealed the  habit  of  these  great  trees,  now  only  distantly  recalled 
by  that  of  some  Sonthem  Conifers  allied  to  the  Kauri  Pine  of  New 
Zealand,  Bexiault  made  known  the  minute  structure  of  every  organ 
of  the  plant,  and  afforded  a  sure  basis  of  comparison  with  other 
groups.  The  result  was  to  show  quite  clearly  that  the  characteristic 
Gymnosperms  of  Pakeozoic  times  were  not,  as  had  been  supposed 
before,  m^oibers  of  the  Conifene,  but  a  quite  distinct  family,  oom- 
bimng,  in  various  respects,  the  characters  of  Coniferse,  Cycadacese, 
and  the  fanuly  which  we  now  call  Ginkgoales,  represented  in  living 
▼eg^ation  by  the  Maiden-hair  Tree  alone.  While  stem  and  root 
an  the  whole  present  a  Coniferous  structure,  the  leaves,  apart  &om 
their  simple  form,  are  almost  purely  Cycadean ;  the  very  peculiar 
male  catkins  (e.g.  CordaianOius  Penjoni,  above  referred  to)  most 
■early  suggest  those  of  Ginkgo,  with  which  the  female  organs  have 
likewise  some  analogies,  though  so  far  as  the  seed  is  concerned,  a 
eomparison  with  Cycads  is  equally  admissible  (Benault,  1879). 

The  investigation  of  the  female  fructifications  yielded,  perhaps, 
the  most  striking  results  of  all,  for  here,  in  the  poUen-cheunber  of 
die  OTule  (in  Oordaianthus  Grand!  Ewryi)  Renault  first  foxmd  the 
Multtfiellnlar  pollen-grains  to  which  so  much  interest  attaches,  and 
found  evidence  tiiat  their  growth  and  differentiation  went  on  after 
they  had  entered  the  ovule.  To  this  subject  we  shall  return  in  the 
fdlowing  section* 

The  Cordaitese,  this  highly  developed,  but  at  the  same  time 
synthetic  Gymnospermous  family,  extends  back  in  time  to  the 
Devonian  period,  a  fact  always  to  be  borne  in  mind  by  the  palseo- 
botanist,  as  showing  the  enormous  antiquity,  even  of  highly 
Qtganised  seed-plants,  and  thus  inculcating  caution  in  our 
phylogenetic  speculations  on  their  origin.  Side  by  side  with 
diem,  as  we  now  know,  lived  a  great  multitude  of  Fern-like 
Spomophyta,  with  apparently  far  more  primitive  characters  than 
the  Cordaitese,  but  not,  so  far  as  has  yet  been  proved,  of  greater 
intiqnity.  At  the  present  stage  of  our  knowledge  we  cannot  doubt 
that  the  Pteridosperms  represent  most  nearly  the  earliest  type  of 
Seed-plant,  but  this  is  a  morphological  inference,  and  is  not  as  yet 
immediately  given  by  the  geological  record. 

The  £Eunily  of  the  Poroxylese,  discovered  by  Renault  (Renault, 
1879),  and  fWly  investigated  by  him  in  conjunction  with  Professor 
Bertrand  (1886),  is  of  extreme  interest,  as  tending  to  connect  the 
Cordaiteae  with  lower  groups.  Our  knowledge  is  here,  for  the  most 
part,  anatomical,  though  M.  Grand'Eury  has  once  more  stepped 
in,  and  is  enabling  us  to  recognise  these  plants  in  the  form  of 
iminressions,  and,  as  he  believes,  to  identify  their  seeds. 

The  differences  between  this  group  and  the  Cordaitese  cannot 
here  be  fully  discussed ;  in  general  vegetative  structure  there  is 
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an  extensive  agreement,  but  the  stem  retains  a  '^Cryptogamic" 
character  in  the  presence  of  strands  of  centripetal  wood.  Renault 
himself  regarded  the  family  as  standing,  on  this  account,  a  step 
nearer  to  the  Lycopods ;  in  the  light  of  our  present  knowledge  we 
should  rather  compare  them  with  die  Pteridosperms.  However  that 
may  be,  the  extraordinarily  perfect  knowledge  of  their  anatomy, 
which  we  owe  to  Senault  and  his  colleague,  has  given  the  group  a 
crucial  significance  in  the  discussion  of  Gymnospermous  affinities. 


5.    Fossil  Pollen-Grains. 

In  the  course  of  his  work  with  Brongniart  on  the  wonderfully 
preserved  silidfied  seeds  of  Autun  and  St.  Etienne,  Benault  dis- 
covered the  constant  presence  of  a  pollen-chamber— Le.  a  definite 
excavation  in  the  tip  of  the  nucleus,  adapted  for  the  reception  of 
the  pollen-grains.    Guided  by  his  observations  on  Palaeozoic  seeds, 
he  was  able  to  detect  the  same  organs  in  those  of  their  nearest 
living  allies,  the  Cycads,  in  ignorance  of  the  fact  that  this  discovery 
had  already  been  made  by  Griffith,  thirty,  or  perhaps  even  for^, 
years  before.    In  the  pollen-chamber  of  the  various  fossil  seeds 
the  pollen-grains,  which  were  to  effect  their  fertilisation,  are  often 
found  in  an  excell^it  state  of  preservation,  as  we  have  already 
seen  in  the  case  of  Cordaianthus.     In  this  position  especially, 
though  also  when  still  contained  in  the  microsporangia,  the  pollen- 
grains  proved,  in  many  instances,  to  have  a  multicellular  structure. 
This  at  least  was  the  interpretation  which  Benault  put  upon  the 
septate  appearance  which  they  present.     Attempts  have  been 
made  to  show  that  the  apparently  multicellular  structure  is  due 
merely  to  the  occurrence  of  folds  in  a  contracted  inner  membrane, 
but  recent  work  has  completely  confirmed  Benault's  view,  and  in 
many  cases,  at  any  rate,  there  appears  to  be  no  doubt  that  a  body 
consisting  of  several  cells  was  really  present  within  the  pollen- 
grain.     The  analogy  with  the  male  prothallus  and  antheridium  of 
a  cryptogamic  microspore  is  manifest,  and  was  at  once  perceived 
by  Renault.    In  the  Gymnosperms  of  the  present  day,  the  cor- 
responding structures,  though    present  are    less    conspicuously 
developed. 

This  discovery,  so  interesting  in  itself,  led  its  author  to  form 
certain  hypotheses  as  to  the  method  of  fertilisation,  which  are  of 
remarkable  interest  in  the  light  of  subsequent  results.  In  ex- 
amining a  seed  named  jStheotesta,  probably  belonging  to  a  Pterido- 
sperm,  Renault,  in  1887,  observed  the  minute  structure  of  tlie 
multicellular  pollen-grains  in  the  pollen-chamber.  He  found  that 
both  in  the  outer  wall  of  the  grain,  and  in  the  septa  between  its 
cells,  there  were  perforations.  He  suggests  that  the  latter  may 
represent  the  traces  of  insertion  of  multiple  poUen-tubes,  or — and 
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Ihis  18  the  important  point — "  that  they  served  for  the  passage  of 
mobile  bodies  analogous  to  antherozoids  "  (Benault,  1887,  p.  156). 

If  the  second  hypothesis  should  be  confirmed,  ''it  would 
OQcrespond,"  he  says,  "  to  an  interesting  phase  in  the  evolution  of 
plants  which  is  absolutely  wanting  in  the  recent  vegetable 
kingdom."  At  the  close  of  the  paper  he  adds :  "  We  do  not 
regud  as  impossible  the  existence  in  the  past  of  pollen-grains, 
vUeh,  instead  of  effecting  fertilisation  by  means  of  a  tube,  dis- 
dunged  into  the  pollen-chamber  of  the  appropriate  seeds  anthero- 
zoids capable  of  performing  this  function  "  (p.  158). 

Thus  the  study  of  the  phenomena  presented  by  Palseozoic 
fructifications  led  Renault  to  anticipate,  by  some  ten  years,  the 
gnat  discovery  made  at  Tokyo  by  Ikeno  and  Hirase,  that  in  the 
lower  seed-plcoits  the  cryptogamic  or  animal  mode  of  fertilisation 
by  motile  male  cells  still  persists.  The  hypothesis  was  not  one 
thiown  out  at  hazard,  but  was  deliberately  entertained,  as  shown 
by  Benault  repeating  it  on  other  occasions  still  previous  to  the 
J^nnese  discovery  (e.g.  Senault,  1896,  p.  276).  The  case  affords 
a  stinking  example,  both  of  the  acumen  of  Renault  himself,  and  of 
the  value  of  palseobotanical  evidence  in  its  bearing  even  on  the 
more  minute  points  of  morphology. 

M.  Boche  informs  us  that  the  scientific  work  left  uncompleted 
It  the  time  of  Renault's  death,  relates  chiefly  to  the  fecundation 
and  reproduction  of  permocarboniferous  plants. 


6.    Thb  Question  of  Secondaby  Wood. 

In  Dicotyledons  and  Gymnosperms,  as  we  all  know,  both  wood 
and  bast  possess  the  power  of  indefinite  growth  in  thickness,  by 
means  of  a  layer  of  permanently,  or  periodically,  active  tissue,  the 
cambium,  which  constantly  adds  new  elements  to  both.  On 
account  of  this  method  of  increasing  the  mass  of  their  vascular 
tissoes,  the  name  of  Exogens  was  formerly  applied  collectively  to 
^  two  classes  in  question.  The  capacity  for  exogenous  growth, 
or  as  we  now  call  it,  the  production  of  secondary  wood  and  bast,  is 
at  die  present  time,  no  doubt,  a  great  characteristic  of  the  higher 
plants,  though  still  by  no  means  Umited  to  them.  Among  the 
yaacolar  Cryptogams  now  living,  instances  of  secondary  growth 
in  thickness  are  rare  (e.g.  Botrychivm,  Isoetes,  and  in  a  smaller 
degree  Psilatum),  and  were  not  clearly  recognised  at  the  time  when 
the  stnicture  of  fossil  plants  first  became  ti^e  nubject  of  scientific 
atody.  Hence,  when  the  great  Brongniart  found  that  in  Sigillaria 
^  Calamodendron  exogenous  growth  certednly  took  place,  he  was 
led  to  give  up  the  view  of  their  Cryptogamic  affinities,  and  to  class 
l^^emwith  Oymnospermous  Dicotyledons.  The  secondary  wood, 
in  &ct,  was  looked  on  as  a  decisive  Phanerogamic  character,  and 
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plants  which  possessed  it  were,  ipso  facto,  identified  as  seed-bearing 
plants ;  the  only  question  which  remained  was  to  detennine  the 
particular  seeds  which  belonged  to  them,  and  on  this  quest  much 
ingenuity  was  expended. 

Brongniart's  views  were  quite  justified  at  the  period  when  they 
were  first  expressed,  and  we  cannot  perhaps  wonder  that  he,  the 
greatest  authority  on  everything  relating  to  fossil  plants,  was  un- 
willing to  give  them  up.  Although  evidence  rapidly  accumulated 
showing  that  Pakeozoic  Cryptogams,  such  as  Lepidodendron  among 
Lycopods  and  CcUamites  among  Equisetales,  possessed  secondary 
wood.  Benault's  loyalty  to  his  great  master  prevented  him,  during 
most  of  Us  scientific  career,  from  accepting  these  results.  He  en- 
deavoured to  draw  a  sharp  distinction  between  the  true  Crj^togams, 
with  which  he  classed  Lepidodendron  and  Calamites,  and  the  Phane- 
rogams simulating  theln  such  as  Sigillaria  and  CcUamodendron. 
If  evidence  was  adduced  to  show  that  a  Lepidodendron  produced 
secondary  wood,  Benault  denied  that  it  was  proved  to  be  a 
Lepidodendron,  and  transferred  it  to  Sigillaria.  A  Calamite  with 
the  same  chcuracter  was  placed  in  the  Phanerogamic  genus 
Anthropitys  or  Calamodendron.  It  so  happened  that  our  country- 
man Williamson  became  the  great  champion  of  the  Giyptogamic 
nature  of  the  Sigillarias  and  Calamodendrese,  and  ultimately  proved 
beyond  doubt  that  the  Lycopods  and  Equisetales  of  the  Palaeozoic 
generally  possessed  secondary  wood,  and  were  thus  adapted  to  the 
arborescent  habit  which  they  so  commonly  assumed.  Hence  a 
warm  controversy  sprang  up  between  the  English  school  as  repre- 
sented by  Williamson,  and  the  French,  among  whom  Benault  was 
the  leading  spirit 

M.  Zeiller,  in  his  obituary  notice  of  Benault  (Zeiller,  1904) 
says :  "  His  interest  in  the  Equisetinese  and  Lycopods  was  stimu- 
lated by  his  disagreement  wit^  Williamson  as  to  the  position  of 
the  Galamodendrese  and  Sigillarise,  in  which  the  secondary  wood, 
centrifngally  developed,  seemed  to  him,  as  it  did  to  Brongniart,  to 
constitute  a  Phanerogamic  character."  This  view  is  strikingly 
expressed,  for  example,  in  his  Stigmaria  memoir  of  1882,  where  he 
speaks  of  the  phanerogamic  characters  of  the  Sigillarias  as  "  already 
established"  by  the  structure  of  their  vegetative  organs.  M. 
Zeiller  continues :  ^*  Owing  to  the  very  fact  of  this  disagreement, 
science  has  been  enriched  by  admirable  works  from  both  sides,  and 
if  the  facts  have  appeared  to  confirm  the  opinion  of  Williamson, 
the  discoveries  on  the  Pteridosperms  recently  made  in  England 
have  gone  to  show  how  well  founded  was  Benault's  prescience,  as 
to  the  existence  of  forms,  similar  in  their  outward  aspect  to  certain 
types  of  Cryptogams,  and  yet  belonging  to  Gymnosperms  by  their 
fructifications." 

Benaulf  s  views  became  considerably  modified  in  his  later  years, 
and  he  convinced  himself  (for  he  was  very  slow  to  be  convinced  by 
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othen)  that  Crjrptogams  with  secondary  wood  really  existed — e.g. 
in  the  Calamarian  Macrostachya  (Not.  sur  les  Calamari^es,  1898). 
In  b^X,  he  came  to  regard  both  the  Sigillarieae  and  the  Calamariese 
a«  transitional  groups  between  Cryptogams  and  Phanerogams,  some 
of  thdr  members  approaching  one  side  and  some  the  other. 
Though  we  c&nnfot  now  accept  his  conclusions  in  detail,  the  broad 
idea  of  the  existence  of  such  a  "  debatable  land "  in  the  Palaeo- 
tm  floia  is  an  eminently  fertile  one.  It  is  a  striking  fact  that  in 
some  Lepidodendre»,  plants  nearly  allied  to  the  Sigillarias,  but 
wiudi  Banault  would  have  placed  on  the  Cryptogamic  side  of  the 
line,  organs  closely  analogous  to  true  seeds  have  been  discovered. 

In  his  latest  work  (May  1904)  Benault  speaks  of  certain 
Gdamariese  as  "  Cryptogams  with  cambium "  and  thus  definitely 
adopts  the  Williamson  position,  though,  unfortunately,  without 
leoognidng  Williamson's  work  in  establishing  it.  At  the  same 
time  he  still  inclined  to  attribute  seeds  such  as  Stephanospermum  to 
]dant3  of  the  Calamarian  group.  There  is  no  objection  in  prin- 
d^  to  this  conception  of  the  existence  of  spore-bearing  and 
%ed-bearing  members  of  the  same  family — it  is  to  a  great  extent 
realised,  as  we  now  know,  among  the  carboniferous  Lycopods.  In 
the  case  of  the  Calamarieae,  however,  the  evidence  for  the  occur- 
rence of  the  seed-bearing  habit  is  as  yet  very  inadequate.  It  is,  in 
iny  case,  a  gratification  to  an  English  palaeobotanist  to  realise 
tbat,  at  the  close  of  Senault's  career,  there  was  no  longer  any 
fandamental  difference  of  view  between  himself  and  his  fellow- 
workers  in  the  same  field. 

The  illustrations  of  Benault's  great  work  which  I  have  selected, 
may  serve  in  some  d^ree  to  indicate  his  place  in  the  history  of 
sciraice,  but  are  altogether  inadequate  to  give  any  idea  of  the  extent 
of  his  ikbouTS. 

Even  in  the  particular  field  which  we  have  rapidly  traversed, 
investigations  of  the  highest  importance  have  been  left  untouched, 
18,  fas  example,  his  first  demonstration  of  the  structure  of  Spheno- 
fkyllwtn,  representing  a  wholly  extinct  class  of  Cr3rptogams ;  his 
magnificent  investigation  of  the  organisation  of  Calamarian  fructi- 
fications ;  his  work  on  the  Cycadoxyless,  a  family  perhaps  inter- 
mediate between  Pteridosperms  and  true  Cycads;  his  detailed 
anatomical  studies  on  SigUlaria  and  Stigmaria;  and  other 
Tesearches  too  numerous  to  mention. 

Besides  all  this,  there  is  the  vast  mass  of  wotk  of  his  later  years 
on  the  micro-organisms  of  Palaeozoic  age,  to  which  an  incr^ble 
imomit  of  labour  was  devoted.  The  investigation  of  fossil  Bacteria, 
at  any  rate,  appears  a  somewhat  thankless  tsisk ;  in  favourable 
eases,  as,  for  example,  that  of  Badllus  vorax  (Benault,  1896,  p.  472) 
ooenrring  in  vegetable  debris  of  Lower  Carboniferous  age,  there 
appears  to  be  no  doubt  as  to  the  nature  of  the  organism,  which 
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shows  the  spores  enclosed  within  its  cells ;  in  other  cases,  however, 
the  meagreness  oi  the  morphological  characters  available  for  the 
distinction  of  fossil  Bacteria,  leaves  us  in  some  doubt  as  to  the 
value  of  the  results  attained. 

Benault's  work  further  extended  to  the  investigation  of  Tertiary 
floras.  The  remarkable  stained  wax  casts  which  he  obtained  of 
fossil  flowers  and  fruits  from  the  travertine  of  Suzanne,  are  an 
interesting  feature  of  the  Museum  Collections. 

His  reputation,  however,  will  always  rest  mainly  on  his  study 
of  the  higher  PalaK)zoic  plants  by  the  anatomical  method,  a  line  of 
work  the  full  value  of  which  has  only  begun  to  be  recognised  by 
botanists  within  the  last  few  years. 

As  investigators,  Benault  and  his  distinguished  "Rngliftlri  rival 
Williamson  had  much  in  common,  not  only  in  their  like  enthusiasm 
and  devotion  to  their  work,  but  also  in  a  certain  obstinacy  when 
confronted  with  the  opinions  of  others,  combined  with  complete 
honesty  and  openness  of  mind  in  accepting  the  results  brought 
home  to  them  by  their  own  observations. 

BSFSRSNCES. 

Only  a  few  of  Benault's  most  important  works,  and  those 
specially  cited,  are  given.  A  very  full  bibliography,  with  a  risum^ 
of  many  of  his  works  by  Benault  himself,  and  sdected  illustra- 
tions, will  be  foimd  in  M.  Boche's  **  Biographie,"  cited  below. 

Bm AULT,  1868.  Sur  un  petiole  de  Fong^re  foesile  du  terrain  houiller  snpe- 

lieur  d'Autnn,  YAwichoropteris  ptUchra^    Ann.  Sci.  Kat. 

Bot,  B^r.  5,  ix.  (publiBhed  in  1869). 
„        1868.  Bur  qudques  v^g^taux  silidfi^  d'Autnn.     £tude  dela  tige 

et  des  petioles  des  Ztwopteris,  etc    Ann.  ScL  Nat  Bot., 

s^r.  6,  xii.  Qmbl.  in  1871). 
„        1870.  Sur  rorganisation  de  rameaux  silidfi^s  appartenant  k  un 

Sphenophyllum,     Description    de  la  tige  des  Spheno- 

phyllum,    Gomptes  Bendus,  Ixx.  p.  1168. 
„        1878.  Becherches  sur  lorganisation  des    SphenophyUum  et   dei 

AnntUarta,     Ann.  Sci.  Nat  Bot,  ser.  5,  xviii. 
„         1874.   £tude  du  genre  Myelopteris  et  du  Sioillaria  sptnulosa  (th< 

latter  in  ooigunetion  with  Qrand'Eury).    Becu^   dei 

savants  strangers.    Acad.  Sci.,  IxxviiL  p.  870. 
„        1875.  Becherches  sur  les  v^^taux  siUdfi^  d'Autun  et  de    St 

Ii^tienne.    £tude  du  genre  Botryopteris,    Ann.  Set  Nat 

Bot.,  s^r.  6,  i. 
„        1876.  (1)  Becherches  sur  la  fructification  dequelques  v^^taux  pro 

venant  des  gisements  silidfi^s  d*Autun  et  de  St  !£)tiexui 

(Zygopteris,  etc).     Ann.  Sci.  Nat  Bot,  s^.  6,  iii. 
„  „      (2)  Becherches  sur  la  T^taux  silidfi^  d'Autun  et  de  SI 

£tienne.     Nouvelles  reoherches  sur  la  structure  dc 

Sphenopfiyllum  et  sur  leurs  affiniti^  botaniques.     Anx 

Sci.  Nat  Bot,  s^r.  6,  iv. 
„        1879.  Straoture  compart  de  quelques    tiges  de  la  Flore  oai 

bonifbre.    NouvelleB  aichives  du  Museum,  ii.,  2*^  s6rie. 
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Skault,  188L  OoniB  de  Botaniqoe  FoeBile :~ 

!•  Ann^:  CyoacUes,  Zamite,  Oycadox^te,  Goidaitte, 
Porozyl^  Sigillaiite,  Stigmari^ea. 
„       1882.       2^  Ann^:    Lei^dodendi^,   Sph<$noi^yll^    Aat^io- 
phyllit^.  Annularis,  Calamari^es. 
1888.       ^  Ann^:  Fong^iea. 
„       1885u       4^  Ann^:  Gofnif^iea,  Gnetac^ea. 

fooraiiABT,  A.,  1881.  Becherchea  snr  lea  grainea  foasilea  8ilioifi6i.   Paria. 

^nkjna,  ltf83.  £tadea  anr  lea  Stigmaria,  riusomea  et  laoinea  dea  Sigil- 

laiiea.    Ann.  Sci.  Gr^oU  xii. 
„       1883.  Gcmaiddiations  anr  lea  rapporta  dea  L^pidodendiona,  dea 

SigillaiieaetdeaiS^^Tmirta.  Ann.8oLMaiBot,a6r.6,XY. 
„        1885.  Nonyellea  reohezchee  sor  le  genie  Astromyelon.    M4m.  de 

Soc  d'Hiat  Nat.  de  Sa6ne-ei-Loiie,  1885. 

Bb^ult  bt  Bbktbahd^  1886.    Becherohea  anr  lea  Pozoxylona.    Aioh.  Bot. 

dn  Nord  de  la  Fianoe,  1886. 
BnAULS,  1887.  Note  anr  le  genie  JEtheotesta.    M^m.  de  Soc.  d'Hiat  Nat. 
de  8a6ne-6t-I/nie,  1887. 
„        1888.  Lea  Plantea  Foaailea.    Paris. 
Bdaulv  bt  7.mn.t.mtt^  1888-1890.    £tnde  anr  le  teirain  honiller  de  Com- 
mentry,  avec  Atlaa,  Bnll.  de  la  Soc.  de   llndnatrie 
Min^rtde. 
Bbaiilt,  189L  Note  anr  lafunille  dea  Botiyopterid^ea.    Soc.  d'Hiat  Nat. 
d'Antnn,  BnU.  4. 
„        189&-189a  Notice  anr  lea  Calamari^ea.  Soc.  d'Hiat  Nat  d'Auton, 

BulL  8  (1895),  9  a896),  11  (1898).  ^ 

„       1896.  Baaain  honiller  et  pennien  d'Antnn  et  d'Epinao:  Flore 
Foeaile,  fiiac.  %  avec  Atlaa.    £tnde  dea  gltea  min^nx 
de  la  France. 
„       1901.  Snr  qnelqnea  Oryptogamea  h^t^roapor^ea.   Soc  d'Hiat  Nat. 

d'Antnn,  BnlL  14. 
„       1904.  Qnelqnea  remaiqnea  anr  lea  Cryptogamea  andennea  et  les 
aola  foaailea  de  v^tation.    Gomptea  Bendna,  cxzzriii 

tmiLMR,  B.«  1901  Bemaxd  Benanlt,  Notice  Ntoologiqne.   Bev.  G^n.  dea 
Sdencea,  D^cembre  15, 1904. 

BocD,  A.,  1905.  Biognphie  de  Bemaid  Benanlt,  avec  extiait  de  aea  noticea 
Bcientiflqnea.    Antnn. 
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IIL — On  an  Improved  Form  of  MetaUwrgieal  Microscope. 

By  Walter  Bosenhain,  B.A.  (Cantab),  B.C.E.  (Melbourne). 

{Bead  Fehmary  21, 1906.) 

Pl^tb  YL 

The  importance  which  the  microscopic  study  of  metals  has  steadily 
acquired  during  the  past  ten  years  has  led  to  the  development  of 
a  sp  cial  form  of  Microscope  suited  for  the  reqtdrements  of  this 
class  of  work ;  the  development  of  these  instruments  has,  however, 
been  almost  entirely  confined  to  progressive  modifications  of  the 
standard  type  of  Microscope  as  used  K>r  other  purposes.  While  it 
is  undoubtedly  possible  to  obtain  very  satisfactory  results  in  the 
study  of  metals  by  means  of  a  good  Microscope  of  the  ordinary 
type,  provided  with  certain  special  attachments,  limitations  and 
cQsadvantages  soon  become  evident,  and  even  the  most  specialised 
metallurgical  Microscopes  hitherto  available  do  not  overcome  the 
most  serious  of  these  difficulties.  On  the  other  hand,  as  the  author 
has  endeavoured  to  show  elsewhere,*  the  design  of  the  standard 
Microscope  does  not,  in  certain  respects,  satisfy  the  demands  o< 
correct  mechanical  design ;  and  while  it  may,  perhaps,  be  fairly 
urged  that  the  optical  requirements  necessitate  the  sacrifice  ol 
mechanical  perfection,  such  a  contention  does  not  apply  to  'th< 
metallurgical  Microscope,  which  is  intended  primarily  for  th< 
examination  of  opaque  objects  by  reflected  light.  These  considera 
tions  have  led  the  author  to  design  the  instrument  here  to  b< 
described,  on  lines  which  differ  very  considerably  from  those  of  thi 
standard  type  of  Microscope. 

The  main  differences  between  the  requirements  of  the  ordinar 
Microscope  and  the  instrument  intended  for  metallurgical  purposes 
arise  firom  the  fact  that  the  apparatus  for  the  use  of  transmitte 
light,  which  is  so  important  in  the  former,  is  not  required  at  all  i: 
the  latter,  while,  on  tiie  other  hand,  the  appliances  kn6wn  as  ver 
tical  and  oblique  illuminators  are  essential  for  metallurgical  i^orl 
and  are  rarely  used  for  other  purposes.  Further,  the  specimens  t 
be  examined  with  the  metallurgical  instrument  are  sometimes  c 
considerable  weight  and  size,  and  it  may  be  desirable  to  ezaxniD 
them  by  means  of  long-focus  lenses  (3-inch),  so  that  a  very  ^vid 
range  of  separation  between  stage  and  objective  is  required.  I 
the  older  metallurgical  Microscopes  this  last    requirement     hi 

*  **  The  Meohftnioal  Design  of  Ingtmrnents/'  by  W.  Bosenludn,  Proc.  Optic 
Ck>nvention,  London,  May  1906. 
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been  met  by  applying  a  rack-and-pinion  focusing  motion  to  the 
^  of  a  Microscope  of  the  ordinary  type.  An  additional  advan- 
tage was  also  secured  in  ttus  way  by  making  it  possible  to  keep 
the  aperture  of  the  vertical  illu- 
minator attached  to  the  lower  end 
of  die  body-tube  in  one  position, 
f(ff  which  the  iUuminant  and 
Qoadensers,  or  optical  bench,  had 
been  properly  and  permanently 
adjosted.  Taking  a  further  step 
in  the  same  direction,  the  author 
has  designed  the  present  instru- 
m^t  with  a  body-tube  rigidly 
§xed  to  the  limb  of  the  Micro- 
scope, both  the  coarse  and  the 
fine  adjustment  being  applied  to 
the  motion  of  the  stage. 

The  general  appearance  of  the 
instroment  will  be  readily  gathered 
from  the  illustrations,  plate  VI. 
and  figs.  21  and  22,  which  show 
the  Microscope  in  three  positions  ; 
it  will,  therefore,  only  be  neces- 
^  to  describe  the  details  of  the 
Tazioiis  special  features  of  the  in- 
strument 

Bau  and  Limb. — The  base  is 
apiffoximately  triangular  in  plan,  and  has  been  designed  to  give 
the  greatest    possible  stability  with   a  minimum  weight,  while 
allowing  perfectly  free  access  to  the    milled    heads  attached  to 


Fig.  21. 


Fio.  22. 


the  stage,  even  when  the  latter  is  in  its  lowest  possible  position. 
A  portion  of  the  base  projects,  and  is  so  shaped  as  to  provide  a 
firm  besoring  for  the  limb  when  the  Microscope  is  being  used  in 
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a  horizontal    position,  as   for  photography,  a  very  great  degree 
of  rigidity  being  thereby  secured  in  the  position  where  it  is 
most  required.    The  height  required  for  this  foot  or  support  is 
kept  low  by  hinging  the  limb  about  an  axis  placed  only  78  mm. 
(3  inches)  above  the  base ;  this  axis  is  made  very  massive,  in  order 
to  secure  both  ample  stiffness  and  to  provide  a  large  bearing  sur- 
face, so  that,  with  a  good  fit,  the  friction  is  sufficient  to  sustain 
the  limb  at  any  angle,  more  especially  since  the  position  of  the 
axis  is  such  as  to  bring  the  centre  of  gravity  of  the  inclinable  por- 
tion of  the  instrument  vertically  above  the  axis  at  an  inclination 
which  only  differs  slightly  from  60°,  according  to  the  position  of 
the  stage.     In  the  vertical  position,  the  limb  itself  bears  against  a 
recess  suitably  formed  in  the  base.     In  practice,  the  entire  instru- 
ment may  be  readily  carried  about  by  means  of  the  handle  provided 
in  the  limb,  without  fear  of  displacing  anything— even  with  a  high- 
power  objective,  the  focus  remains  in  adjustment.    The  limb  itself 
is  made  of  a  deep  T-girder  section,  the  broad  flange  of  the  T  forming 
the  bearing  for  the  large  dovetailed  slide  which  carries  the  stage, 
and  also  providing  a  rigid  attachment  for  the  tube.     The  depth  oi 
the  T  is  proportioned  to  the  bending  stresses  likely  to  be  developed 
by  the  weight  and  manipulation  of  the  instrument,  the  back  of  the 
liinb  thus  assuming  a  curved  outline.    The  web  of  the  T  section  is 
cut  away  in  two  large  openings,  thus  saving  weight  and  reducing 
the  whole  limb  to  a  close  approximation  to  a  rigidly  braced  girder 
while  one  of  the  openings  provides  a  most  convenient  handle,  b] 
which  the  entire  instrument  may  be  safely  lifted. 

The  Stage, — The  stage  is  carried  by  a  stiff  bracket  attached  t 
a  massive  slide,  moving,  by  rack  and  pinion,  along  the  broad  fl.ang 
of  the  limb ;  the  milled  heiEuls  attached  to  the  pinion — which  consti 
tutes  the  coarse-adjustment  of  the  Microscope — are  carried  on  Ion 
stout  stems,  so  as  to  clear  the  base  when  the  stage  is  racked  down 
in  the  vertical  position  the  septuration  available  between  the  en 
of  the  body-tube  and  the  stage  surface  is  95  mm.  (3J  in.),  while 
the  instrument  be  slightly  inclined,  tMs  may  be  increased  1 
120  mm.  (4}  in.).  An  important  advantage  of  the  constmctic 
here  described  lies  in  the  fact  that  the  relative  position  of  staj 
and  tube  is  as  rigidly  secured  with  the  largest  separation  as  wh< 
the  stage  is  close  up  to  the  tube;  in  the  older  instruments, 
soon  as  the  body-tube  is  racked  up  to  any  considerable  extei 
the  bearing  between  tube  and  limb  is  reduced,  and  a  serious  amou 
of  looseness  results. 

The  stage  bracket  carries  at  its  outer  end,  concentric  vrith  t 
optic  axis  of  the  instrument,  the  fine  adjustment  The  details  a 
construction  of  this  portion  of  the  instrument  are  exactly  simi 
to  any  good  fine-adjustment,  except  that  the  whole  arrangement 
inverted,  and  the  moving  plunger  carries  the  stage  direct.  T 
great  advantage  of  this  arrangement  is  that  all  the  weight  t 
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oomeB  upon  the  fine-adjustment  is  carried  centrally,  while  any 
alight  irregularities  of  bearing  surfaces  or  motion  are  not  magnified, 
as  in  Ae  ordinary  construction,  by  a  considerable  overhang  of  the 
inoving  parts ;  the  resulting  fine-focusing  motion  is  consequently 
ienurkible  for  a  crisp  dedsiveness  and  absence  of  all  wavering 
vhich  is  most  refreshing  in  use,  while  the  favourable  conditions  of 
wear  under  the  circumstances  described  should  go  far  to  lengthen 
the  life  of  the  more  delicate  parts. 

The  stage  itself  combines  all  the  advantages  of  a  simple  flat 
jtage,  free  bom  all  encumbrances  upon  its  st^ace,  with  complete 
mechanical  movements  and  complete  rotation  about  the  optic  axis. 
This  result  is  secured  by  placing  the  mechanical  stage  movements 
bdow  the  stage  plate  itscdf ;  the  movements  themselves  consist  of 
(wo  broad  dovetaQed  slides,  at  right-angles  to  one  another,  actuated 
bj  rack-and-pinion  movements  controlled  by  milled  heads  fixed 
bdow.  Even  when  an  inch  of  mechanical  movement  has  been  used, 
the  stage  may  still  be  completely  rotated.  The  author  regards  a 
^  capable  of  such  complete  rotation  and  free  from  all  encum- 
bnmoes  upon  its  surface  as  abnost  essential  to  the  better  class  of 
uetalluig^  work ;  the  interpretation  of  the  microscopic  images 
is  often  only  possible  by  the  use  of  various  forms  of  oblique 
illamination,  some  of  which  will  be  mentioned  below,  and  when 
these  are  applied  it  is  usually  necessary  to  test  the  effect  of  vary- 
ing orientation  of  the  specimen  by  rotating  the  stage ;  under  such 
womstances  it  leads  to  much  annoyance  and  loss  of  time  to  find 
that  the  rotation  is  blocked,  or  the  light  obscured  by  a  projecting 
fitting  on  the  stage,  just  at  the  point  which  it  is  most  important  to 
<^»epr%.  Another  advantage  of  the  arrangement  of  movements 
^tlopted  in  the  present  instrument  is  to  be  found  in  the  fact  that 
all  the  milled  heads  regulating  the  focus  and  the  position  of  the 
specimen  lie  widiin  easy  reach  of  one  hand ;  thus  it  is  quite  easy 
^  nse  one  of  the  mechanical  movements  of  the  stage  with  the 
thumb  and  one  finger,  while  keeping  the  object  in  focus  by  movmg 
the  fine-a4justment  with  tJbe  little  finger  of  the  same  hand,  par- 
ticolarly  as  the  wrist  may  rest  comfortably  on  the  table  if  the 
instrument  is  not  too  much  inclined. 

In  the  instrument  as  at  present  constructed  the  rotation  of  the 
^tage  is  provided  with  neither  centring  screws  nor  mechanical 
inovem^t,  a  firm  clamp,  acting  in  any  position,  being  alone  pro- 
^^ided.  The  centring  screws  have  been  omitted  in  order  to 
^<)<HMnni8e  space,  a  centring  nose-piece  being  provided  as  an 
nitegral  part  of  t^e  body-tuto,  while  the  autlior  does  not  consider 
that  medianical  rotation  of  the  stage  is  essential  for  metallurgical 
pwposes. 

Tke  Body, — As  has  already  been  indicated,  the  tube  of  the 
IGcroscope  is  rigidly  attached  to  the  limb,  all  focusing  motions 
^og  earned  out  by  means  of  the  stage.     A  considerable  increase  of 


160  Transaetums  of  the  Society. 

rigidity  results  firom  this  arrangement,  and  it  is  particularly  con- 
Teuient  that  manipulations  at  the  eye-piece  end  of  the  tube  may 
be  carried  out  freely  without  fear  of  disturbing  the  focus  of  the 
objective  or  even — as  sometimes  Iiappens — accidentally  pushine 
the  body-tube  bodily  down  upon  the  specimen ;  where  it  is  desired 
to  attach  a  small  camera  to  the  Microscope  body  direct,  this  rigidity 
would  also  be  a  great  advantage. 

In  the  present  instrument  the  body  is  made  of  unusually  thick 
tube,  and  thus  serves  to  support  the  necessary  illuminatiiig 
apparatus  by  means  of  slides  placed  outside  three  apertures  open- 
ing at  the  firont  and  both  sides  of  the  lower  end  of  the  tube. 

The  nivminator, — In  all  metallurgical  Microscopes  hitherto 
constructed,  with  the  exception  of  a  peculiar  instrument  designed 
by  H.  Le  Chatelier,  the  illuminator  has  been  employed  as  a  detach- 
able fitting;  in  the  present  instrument,  the  illuminator  is  an 
integral  part  of  the  body-tube.  The  advantage  secured  by  thii 
means  lies  in  the  absence  of  a  movable  attachment  interveninf 
between  the  objective  and  the  tube  and  inevitably  introducing  ( 
certain  amount  of  looseness.  In  the  present  instrument  th< 
objective  is  screwed  direct  into  the  lower  end  of  the  body-tube,  o 
into  a  centring  nose-piece  directly  placed  in  the  end  of  the  tub( 
In  addition  to  the  gain  in  rigidity,  this  arrangement  makes  it  eaa; 
to  interchange  one  illuminating  appliance  for  another  without  i 
any  way  disturbing  the  focus  of  the  objective,  while  with  the  olde 
arrangement  a  change  could  only  be  made  by  removing  th 
illuminator  and  objective;  the  new  instrument  thus  provides 
valuable  facility  for  investigating  the  effects  of  different  method 
of  lighting  upon  the  microscopic  appearance  of  various  structures- 
a  process  likely  to  lead  to  valuable  results  in  interpretation. 

The  illuminator  proper  consists  of  a  short  slide  fitting  ini 
any  of  the  three  sets  of  dovetails  corresponding  to  the  three  opei 
ings  of  the  tube ;  to  the  slide  itseK  is  attach^  a  short  swingii 
arm  carrying  a  spindle  capable  of  rotation  with  slight  fnctio 
When  tj^e  slide  is  in  position,  the  spindle  projects  horizontally  ib 
the  tube,  the  outer  end  being  furnished  with  a  substantial  mill 
head.  The  inner  end  of  thiis  spindle  is  provided  with  an  axi 
hole,  into  which  the  small  holders  with  various  reflectors  fit  inU 
changeably.  By  moving  the  slide  up  and  down,  by  moving  t 
swinging  arm  backwards  or  forwards,  and  by  rotating  the  mill 
head,  the  reflector  may  be  placed  in  any  position  or  at  any  desii 
angle.  These  adjustments  are  of  the  greatest  value  in  securi 
umform  illumination  and  the  suppression  of  undesirable  inten 
reflections,  while  special  modes  of  illumination,  corresponds 
somewhat  to  the  dark-ground  effects  with  transmitted  light,  n 
be  obtained.  For  the  most  brilliant  and  uniform  illuminati 
with  a  minimum  of  internal  reflections,  the  author  finds  a  reflec 
of  thin  silvered  glass,  placed  so  as  to  cover  a  little  less  thstn    1 
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the  aperture  of  the  objective,  by  far  the  best,  giving  decidedly  better 
results  than  the  prism  illuminator  which  is  so  much  employed. 
In  order,  however,  to  enable  the  observer  to  study  the  effects  of 
oblique  lighting  with  high-power  wide-angle  objectives,  a  whole 
aenes  of  reflectors  of  different  shapes  and  sizes  is  provided  for  the 
instrument ;  these  are  illustrated  in  fig.  23. 

It  has  already  been  pointed  out  ti^t  the  illuminator  slide  fits 
into  the  dovetailed  grooves  provided  outside  each  of  the  three 
openings  in  the  body  tube,  so  that  the  Microscope  can  be  placed  in 
any  of  the  three  positions  relatively  to  tiie  source  of  light ;  once 
the  relative  position  of  Microscope  and  illuminant  has  been 
properly  adjusted,  no  change  will  be  required  when  objectives  of 
different  foci,  or  specimens  of  different  thickness,  are  used.  Inter- 
changeable with  the  illuminator  slide,  a  series  of  other  slides  is 
provided.  One  of  these  carries  an  iris  diaphragm  on  a  swinging 
arm ;  this  is  inserted  on  the  side  facing  the  illuminant,  and  serves 
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to  stop  down  the  incident  beam,  if  required ;  the  use  of  the  slide 
and  of  the  swinging  arm  making  it  possible  to  adjust  the  aperture 
of  the  iris  to  the  position  found  most  d^irable  for  the  reflector  of 
the  illuminator.  The  ring  carrying  this  iris  is  also  fitted  with  a 
standard  objective  screw-thread,  by  means  of  which  lenses  may  be 
attached ;  perhaps  the  most  important  use  of  a  lens  applied  at  this 
point  is  the  application  of  a  n^ative  lens  for  the  purpose  of  pro- 
ducing critical  illumination.  In  the  ordinary  course  the  best 
means  of  obtaining  critical  illumination  for  opaque  objects,  is  to 
employ  a  source  of  light  of  considerable  area,  such  as  an  in- 
candescent gas  burner  with  an  opal  chimney,  and  to  place  this 
sonrce  of  light  on  a  level  with  the  aperture  of  the  illuminator  and 
at  a  distance  &om  the  reflector  of  the  illuminator  equal  to  the 
distance  from  the  reflector  to  the  back  conjugate  focus  of  the 
objective.  Under  these  circumstances,  the  image  of  the  source  is 
formed  by  the  objective  itself  upon  the  surface  of  the  specimen. 
The  image  of  the  source,  as  formed  by  the  objective  at  the  eye- 
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piece  end,  is  then  the  Ml  natural  size  of  the  source,  and  is  seen  by 
the  eye  magnified  by  the  eye-piece  only.    By  using  a  large  sonioe 
as  indicated  above,  the  whole  field  can  be  uniformly  illuminated, 
and  in  the  author's  experience  such  lighting  is  preferable  to  any 
other  for  all  '*  vertical  illumination  "  work  on  metals.    If  a  small 
source  of  light  is  used,  such  as  an  electric  arc,  this  direct  method 
is  not  available,  particularly  as  it  would  not  be  practicable  to  bring 
an  arc  so  near  the  Microscope.   One  means  of  attaining  the  desired 
object  is  to  utilise  the  light  of  the  source,  by  means  of  a  suitable 
system  of  lenses,  to  form  a  small  bright  disk  of  the  required  size, 
upon  a  translucent  screen  placed  at  ^e  proper  distance  from  the 
Microscope,  and  then  to  use  the  image  of  this  screen  for  critical 
illumination.    Another  method  is  to  throw  a  real  image  of  the 
source  to  a  point  close  to  the  illuminator  aperture  and  then  X^ 
interpose  between  the  image  and  die  illuminator  a  suitable  negative 
lens  giving  an  enlarged  virtual  image  of  the  source  at  the  proper 
distance  from  the  illuminator ;  with  a  proper  choice  of  foci  for  the 
various  lenses,  it  is  possible  in  this  way  to  obtain  a  critical  imafi;e 
of  the  arc  large  enough  for  the  image  of  one  crater  to  fill  the  fidd 
as  seen  by  the  eye  or  in  the  camera ;  but  such  spreading  of  the  light 
necessarily  entails  loss  of  intensity,  so  that  the  use  of  critical 
illumination  for  photo-micrography  of  metallic  specimens  still 
entails  some  difi&culties.    For  visual  purposes,  however,  it  not  only 
yields  the  best  results,  but  also  furnishes  die  simplest  method  of 
illumination^  no  condensers  whatever  being  required  if  a  large 
source  be  used. 

With  objectives  of  focal  lengths  up  to  about  26  mm.  (1  in.)  the 
use  of  the  internal  reflector  or  "  vertical "  illuminator  furnishes 
the  most  satisfactory  results ;  but  from  that  focal  length  onwards 
the  distance  between  objective  and  specimen  is  large  enough  tc 
allow  of  the  use  of  external  reflectors.  If  normal  illumination  h 
required  it  can  be  obtained  by  interposing  a  reflector  between  the 
objective  and  the  specimen.  The  advantage  of  doing  this  is  thai 
all  internal  reflections  are  avoided,  and  a  team  of  wider  angle  car 
be  condensed  on  the  specimen  by  suitable  condensers  than  could  Ix 
obtained  from  these  long-focus  objectives.  The  external  reflecto 
may  take  the  form  either  of  a  thin  glass  slip  covering  the  entdr 
field  of  view  and  inclined  at  about  45°  to  the  optic  axis,  or  it  ma; 
take  the  form  of  either  a  metallic  reflector  (Sorby),  or  a  silvere 
glass  reflector  coverins:  about  half  the  aperture  of  the  objective 
So  far  as  the  author's  experience  goes,  the  thin  glass  reflector  give 
the  most  uniform  illumination,  but  its  presence  distinctly  interfere 
with  the  definition.  In  the  present  instrument  any  of  thes 
reflectors  may  be  carried  on  the  lower  end  of  a  long  slide  wide 
fits  into  the  grooves  outside  the  illuminator  opening  of  the  bcKli 
tube ;  the  lower  end  of  this  slide  carries  a  wide  nng  complete] 
surrounding  the  objective,  but  out  of  contact  with  it,  and  upc 
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this  niig  the  mountings  of  the  various  reflectors  can  be  slipped ; 
the  reflostors  aie  thus  held  independently  of  the  objective,  so  that 
the  fitting  of  adapters  to  various  objective  mounts  is  obviated, 
wbihd  die  height  and  position  of  the  reflectors  can  be  varied  at  will. 
Far  gsoeal  oUique  fllumination  a  silver  parabolic  lieberkuhn  is 
freqnenti^  used,  and  this  is  mounted  to  fit  upon  the  outside  of  the 
Biig  at  the  lower  end  of  the  slide  just  described.  With  this 
limrkuhn  in  position,  a  fitting  for  other  reflectors  may  be  placed 
inside  the  ring  carried  by  the  slide,  and  to  this  fitting  any  of  the 
reflectOTB  already  described  for  use  above  the  objective,  may  be 
radfly  fitted. 

Although  the  parabolic  Lieberkuhn  is  much  used  for  general 
oUique  illumination,  and  certainly  gives  some  very  pleasing 
effect  die  author  regards  it  as  a  somewhat  undesirable  form  of 
ilhuiiinating  appliance,  because  its  indications  are  very  difficult  to 
interpret;  the  light  is  focused  upon  the  object  from  a  great 
number  of  directions,  and  all  sur&ces  inclined  in  such  a  way  as  to 
throw  any  of  this  light  into  the  objective  accordingly  appear  more 
or  less  bright.  For  this  reason  the  author  prefers  to  employ 
oUiqne  lig^t  falling  upon  the  specimen — if  not  as  a  strictly 
parallel  b^m,  yet  at  least  from  one  general  direction,  flotation 
nnder  such  lighting  frequently  enables  the  observer  to  form  correct 
judgments  as  to  me  relative  heights  and  inclinations  of  various 
portions  of  the  field.  Sometimes  the  relative  orientation  of 
difier^t  crystals,  or  other  surface  markings,  may  be  shown  in  a 
^&j  spiking  manner  by  the  simultaneous  use  of  three  beams  of 
oUique  light  incident  upon  the  specimen  from  three  different 
diiedions,  and  distinguished  from  one  another  by  their  colour. 
Por  this  purpose  beams  of  light  from  three  sources  may  be  focused 
npon  the  specimen  and  coloured  glasses  interposed ;  in  the  present 
instrument  this  is  facilitated  by  means  of  tluree  slides  for  holding 
the  coloured  glasses  or  films,  these  slides  again  fitting  the  three 
8^  of  dovetaU  grooves  in  the  body- tube. 

Eye-piece  Focuexng  Attaehmcnt. — ^When  a  visual  eye-piece  ia 
naed  for  purposes  of  photo-micrography,  it  is  usual  to  focus  the 
objective  on  the  field  visually,  the  objective  being  arranged  to  work 
^  its  proper  tube-length  under  those  conditions ;  the  tdteration  of 
foeus  which  is  requir^  to  yield  a  real  image  on  a  screen  is  then 
obtained  by  altering  the  mstance  between  the  objective  and  the 
object,  thus  tending  to  throw  the  primary  image  formed  by  the 
objective  to  a  point  further  from  the  eye-piece  end  of  the  tube. 
In  doing  this  the  objective  is  caused  to  work  at  a  tube-length 
which  is  considerably  shorter  than  that  for  which  it  is  best 
c<nrected,  so  that  its  optical  performance  is  impaired  to  some 
extent.  If  the  eye-piece  in  question  is  of  such  a  construction  that 
die  leal  image  from  the  objective  is  actually  formed  in  the  tube 
outside  the  eye-piece,  then  die  proper  method  of  changing  the  focus 
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from  that  required  for  direct  vision  to  that  required  for  photo- 
graphic projection,  will  obviously  be  to  move  the  eye-piece  oat- 
wards  until  the  image  formed  by  the  objective  lies  sufficiently  far 
beyond  the  principal  focus  of  the  eye-piece.  Some  eye-pieces  are 
constructed  in  this  way,  being  simply  aplanatic  magnifying  glasses ; 
in  the  commonest  case,  however,  of  the  Huyghenian  eye-piece,  the 
rays  from  the  objective  pass  into  the  collecting  lens  of  the  eye- 
piece before  actually  coming  to  a  focus,  and  for  these  eye-pieces 
the  rational  mode  of  focusing  for  photography  would  be  to  move 
the  back  lens  of  the  eye-piece  only,  provided  that  this  lens  were 
individually  corrected  adequately  as  a  photographic  lens.  A  near 
approach  to  this  state  of  afiairs  is  attained  in  the  projection  eye- 
pieces supplied  with  a  focusing  scale,  but  even  with  these,  the  use 
of  the  fine-adjustment  is  still  required  for  focusing  accurately. 
In  order  to  obviate  the  derangement  of  the  objective  when  the 
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instrument  is  required  for  photography,  the  present  Microscope  i 
fitted  with  a  spiral  focusing  motion  which  enables  the  operator  t 
focus  by  moving  the  eye- piece  alone— a  process  which  makes  i 
possible  to  use  ordinary  eye-pieces  for  photographic  purposes  in 
much  more  rational  manner.  The  movement  of  the  eye-piece  \ 
actuated  by  the  rotation  of  a  milled  collar  at  the  upper  end  of  tb 
fixed  body-tube,  and  this  collar  is  grooved  for  the  reception  of 
driving  band,  whereby  the  operator  can  focus  while  observing  tl 
ground  glass  screen  of  the  camera. 

While  the  design  of  the  instrument  here  described  has  be< 
curived  at  entirely  with  the  aim  of  providing  an  instrumei 
specially  perfected  for  metallurgical  purposes,  it  is  recognised  th 
it  may  be  desired  to  use  the  instrument  for  the  examination 
sections  or  other  objects  by  transmitted  light.  For  this  purpose 
special  attachment  is  provided,  consisting  of  a  bracket  whicli  c 
be  attached  to  the  stage  bracket,  carrying  a  right-angled  reflc^ctL 
prism,  iris  diaphragm,  and  a  swing-out  condenser,  with  spii 
focusing  motion,  together  ^constituting  a  high-class  illuminatl 
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wyvtem.  Upon  the  stage  itself,  and  therefore  partaking  of  its 
mechanical  movements,  is  fixed  a  second  or  raised  stage  with 
apertnres  to  fit  over  the  condenser  just  described.  With  this 
attachment  the  only  disadvantage  is  Uiat  the  range  of  separation 
between  tube  and  stage  is  diminished  by  about  50  mm.  (2  inches), 
but  since  the  TnaTrimnm  separation  is  still  70  mm.  (2}  inches)  this 
diminution  will  hardly  be  felt  for  work  with  transmitted  light. 
An  the  advantages  of  extreme  rigidity  and  concentric  fine-acyost- 
ment  are  of  course  retained  when  the  instrument  is  used  for  trans- 
parent objects,  so  that  where  one  instrument  is  to  be  used  for  both 
classes  of  work,  the  considerable  gain  for  the  study  of  opaque 
objects  which  this  Microscope  is  believed  to  afford,  would  more 
than  ontweigh  the  slight  disadvantages,  if  any,  which  will  be 
found  in  using  it  for  transparent  objects. 

In  conclusion^  the  author  would  express  his  indebtedness  to 
Messrs.  R  and  J.  Beck,  Ltd,  for  the  skilM  manner  in  which  they 
have  'worked  out  all  the  details  of  the  instrument  from  the 
sketches  and  specification  supplied  to  them. 
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Photography  of  Diatoms, 

By  T.  A.  O'DoNOHOE. 

platb  vn. 

At  the  January  Meeting  I  exhibited  three  photographs  of  Plmro- 
^igma  angulatum,  and  one  each  of  Stmrella  gemma  (black  dots), 
Amphiplmra  pellticida,  Cosdnoducus  aateromphcUtis,  and  Podura 
scale.  These  were  all  taken  direct  at  an  amplification  of  2000 
<iiametersy  except  the  Amphipleura  pdludda,  which  was  magnified 
1500  times.  Two  photographs  of  the  PUurosigmu  angulatum 
were  further  enlarged  to  3700  times. 

The  illumination  was  furnished  by  an  ordinary  oil  lamp  with 
I  in.  wick.  Watson's  parachromatic  condenser  was  used  to  pro- 
cure direct  axial  cones,  except  in  the  case  of  the  Amphipleura 
pelludda^  for  which  Watson's  immersion  condenser  N.A.  1*30  was 
used  to  obtain  the  necessary  oblique  illumination. 

The  exposures  ranged  from  2  hours  without  a  screen,  as  in  the 
case  of  the  Pleurosigm^  angukUum  herewith  reproduced,  to  6  hours 
with  the  F  line  screen,  as  in  the  case  of  the  Podura  scale  also  re- 
produced. These  long  exposures  of  course  necessitate  a  very  good 
fine-adjustment  in  the  stand.  Mine  is  the  portable  histological  stand 
made  by  Swift  for  and  exhibited  by  Mr.  £.  M.  Nelson  at  the  meet- 
ing of  the  K.M.S.,  held  December  18, 1895. 

It  is  fitted  with  Campbell's  difierential  screw.  The  lens  used 
is  a  Zeiss  apochromatic  2  mm.  N.A.  1*30  with  a  Zeiss  4  com- 
pensating ocular,  as  my  2  projection  ocular  would  not  give  the 
required  amplification. 

I  use  an  enlarging  camera,  costing  a  few  shillings,  extending 
to  40  inches  and  sli(Sng  on  a  home-made  optical  (?)  bench  fitted 
with  a  home-made  fine-adjustment,  which  answers  well  enough  for 
low-power  work,  but  which  was  detached  altogether  in  taking  the 
photographs  now  under  consideration. 

I  focused  in  the  air  with  an  achromatic  hand  reading-glass, 
and  passed  backward  and  forward,  touching  the  fine-adjustment  of 
the  Microscope  tmtil  the  desired  result  was  obtained.  This  pro* 
cess  requires  patience  and  perseverance— two  excellent  qualities 
to  acquire. 

For  the  Podura  scale  and  Coscinodiscus  aateromphalus  I  used  as 
axial  cone  of  0*5 ;  for  the  Pleurosigma  anguleUum,  0*65 ;  for  the 
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Smrdlllgemma^0'^5'y  and  1*30  with  crescent  stop  for  the  ^mp^t- 

Tbe  Plewrosigma  anguUUwn,  SurireUa  gemma  and  Amphipleura 
fflbtdia  were  taken  from  the  yellow  (realgar  ?)  mounts  of  Thum. 
The  OoKinoditcus  ctsteromphalvs  was  mounted  in  styrax. 

The  Bamet  extra  rapid  orthochromatic  plates  were  mostly  used. 


Dark  Field  lUvminaiwn, 
By  J.  W.  GoBDON. 

Thkh  lecturing  at  the  Boyal  Institution  on  February  10  last,. 
I  demonstrated  the  production  of  dark  field  illumination  in  a 
|ietQie  thrown  by  a  projection  Microscope,  the  darkening  of  the 
^  being,  in  &ct,  produced  by  the  introduction  of  a  diffiraction 
^BxgL  My  object  was  to  obtain  the  improved  resolution,  which 
a,  (HI  theor^cal  grounds,  to  be  expected  on  a  background  illumi- 
ated  by  diffiracted  light ;  but,  in  fact,  I  found  in  rehearsal  that 
I  obtained  such  strongly  accentuated  representation  of  refracting 
^boes,  that  I  was  obliged  to  confess  that  the  experiment 
saeoeeded  too  well,  and  the  result  which  I  had  looked  for  was 
^ed  by  an  unexpected  efTect,  which  at  that  ime  I  could  not 
ophin.  The  experiment  seemed  to  me  to  be  none  the  less  in- 
imting  on  that  account,  and  I  therefore  showed  it  as  a  matter  of 
<«ao6ty,  believing  that  I  was  then  demonstrating  it  in  public  for 
^iist  time. 

A  veek  or  two  later  I  lighted  by  chance  upon  a  reference  which 
eit  me  to  a  paper  contributed  by  Professor  Toppler  to  Poggen- 
M's  Annalen  for  the  year  1867  (p.  33),  and  tnere  I  found  my 
operiment  described,  with  immaterial  variations,  and  fully  and 
i09t  lucidly  explained. 

It  then  i^peared  that  the  diffractor  which  I  had  been  using 
*tt  equivalent  to  a  post-objective  stop.  In  the  case  of  the 
l>o)ection  lantern  the  objective  angle  was  considerably  wider* 
^  die  condenser  angle,  and  therefore  dark  field  illumination 
^  not  have  been  obtained — ^if  I  had  tried  to  get  it — ^by  the 
mil  expedient  of  a  stop  in  the  aperture  of  the  condenser.  But 
^  the  same  reason,  a  stop  shutting  out  the  middle  of  the  objec- 
^  darkens  the  field,  while  allowing  strongly  refracted  rays  to 
(188  loand  its  edge  in  the  marginal  zone  of  &e  objective ;  and 
^  an  alternative  position  was  indicated  for  the  dark  field  stop 
^daUe  for  use  widi  objectives  of  high  N.A. 
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This  was  to  me  a  new  and  highly  interesting  light  upon  the  i 
subject  of  the  illumination  of  the  microscopic  object,  and,  having 
the  good  fortune  to  fall  in  with  Professor  Wright,  I  mentioned  the  i 
matter,  and  Toppler's  paper  of  1867,  to  him.  He  quite  shared 
my  interest  in  Toppler's  paper,  but  told  me  that  the  post-objec- 
tive stop  had  in  fact  been  made  and  used,  although  not  ex- 
tensively. But  our  discussion  of  the  subject  did  not  end  there. 
We  considered  how  far  the  generalisation  could  be  carried  which 
enabled  the  microscopist  to  choose  alternative  positions,  suitable  to 
the  specific  requirements  of  his  optical  system,  for  his  dark  field 
stop ;  and  the  theory  of  the  matter,  when  considered  from  that 
point  of  view,  very  soon  yielded  the  following  deductions. 

1.  The  stop  must  be  placed  where  the  aperture  of  the  instru- 
ment is  largest,  when  measured  by  its  projection  on  the  image 
plane  of  the  instrument. 

2.  Whether  placed  in  the  aperture  of  the  condenser  or  in 
that  of  the  objective,  the  stop  will  be  imaged  in  the  Samsden  circle 
of  the  instrument. 

3.  If  a  small  opaque  disk,  having  the  shape  and  dimensions  of 
that  projected  image  of  the  stop,  be  placed  in  the  exact  position 
occupied  by  the  image,  and  the  original  stop  be  removed,  the  new 
disk  will  shut  out  exactly  the  same  field  light  which  the  original 
stop  shut  out  in  its  original  position,  and  so  will  produce  the  same 
dark  field  in  the  observer's  eye. 

4  Here  is  a  very  convenient  and  very  simple  apparatus  for 
producing  dark  field  illumination ;  for  a  small  stop  can  easily  be 
mounted  in  a  suitable  position  over  the  eye  lens  and,  so  placed, 
will  serve  to  produce  dark  field  with  wide-angled  lenses.  It  is 
obviously  unsuitable  for  narrow-angled  lenses,  since  in  that  case  a 
stop  at  the  top  of  the  instrument  would  cut  off  some — or  all,  in  the 
case  of  a  full-sized  stop— of  the  light  intended  to  enter  the  eye. 

These  we  considei^  to  be  conclusions  of  so  great  importance 
as  to  demand  full  experimental  verification,  a  task  which  I  under- 
took, and  have  now  brought  to  a  stage  in  which  I  venture  to  think 
that  the  results  will  be  of  interest  to  the  Fellowship  of  the  R.M.S. 
Accordingly,  I  have  now  to  report  as  follows :— ^ 

1.  A  convenient  form  of  stop  for  use  in  this  way  is  easily  made 
by  breaking  up  a  small  mass  of  mercury  into  globules,  and  mount- 
ing one  of  these  globules  on  a  cover-glass  held  in  the  exact  plane 
of  the  Samsden  circle.  For  permanent  use  the  globule  may  be 
mounted  in  balsam  between  two  cover-glasses.  The  precise  leve 
is  of  great  importance.  Above  or  below  it,  the  stop  appears  as  i 
blemi^  in  the  optical  field,  with  dark  field  edges  and  an  opaqu< 
centre.  Accurately  placed  in  the  Bamsden  circle,  it  darkens  th< 
whole  field  evenly  and  is  nowhere  opaque.  It  may  be  centred  o 
placed  excentrically  for  the  purpose  of  obtaining  symmetrical  o 
asymmetrical  illumination,  as  required. 
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2.  Ilie  size  of  the  stop  must  be  detennined  with  reference  to 
tke  siie  of  the  Bamsden  circle,  and  to  the  particular  result  re- 
quired. I  find  a  range  of  globules  running  from  ^^  in  to  ^  in. 
rvj  ocmvenient,  the  steps  varying  hj  ^\^  in.  among  the  smaller 
monbezs  of  the  series,  and  j^  in.  among  the  larger.  A  stop  equal 
in  sue  to  die  Bamsden  circle  gives  a  black  field,  upon  which  only 
mdi  details  are  shown  as  represent  highly  refractive  bodies  or 
objects  having  a  geometrical  structure  which  can  be  imaged  by 
their  own  diffracted  light  A^Pleurosigma  angukUum  depicted  in 
tids  litter  way«  when  the  central  beam  is  entirely  shut  out  by  a  top 
i(q>  covering  the  whole  Bamsden  circle,  is  one  of  the  most  beautiful 
objects  that  can  be  presented  to  the  eye.  A  smaller  stop  will 
produce  darkening  of  the  field  and  some  d^ree  of  strengthening 
of  the  definition,  and  may  be  very  advantageously  employed  to 
aoderate  the  glare  of  excessive  illumination.  The  great  advantage 
of  t  central  stop  for  this  purpose  as  compared  with  the  common 
altonatives — as  compared,  that  is  to  say,  with  closing  down  the 
iris  diaphragm  or  racking  down  the  condenser — arises  from  the 
dreomstance  that  moderation  of  the  light  is  obtained  by  means 
of  the  central  stop  without  any  loss  of  resolving  angle,  and  also 
with  some  actual  increase  of  defining  power. 

3.  Beside  the  common  purposes  of  producing  dark  ground,  and 
eontroUing  the  illumination  to  which  these  top  stops  can  be  applied, 
tbere  is  another,  which  seems  to  contain  the  promise  of  future 
iddevements.  By  working  the  iris  diaphragm  against  the  stop,  it 
B  possible  to  produce  a  thin  hollow  cone  of  light,  which  has  an 
otnordinary  power  of  bringing  out  the  stereoscopic  detail  of  an 
olgect  Blood  corpuscles  seen  in  this  way,  for  example,  are  no 
loQger  flat  rings,  but  rounded  forms  with  sculptured  surfaces. 
Indeed,  it  was  for  this  precise  efiect  that  Toppler  devised  his 
eipetiment,  and  few  experiments  have  succeeded  more  completely. 
So  microscopist  will  ever  forget  the  first  time  that  he  looks  under 
tfaeee  conditions  of  illumination  into  the  internal  structure  of  a 
TrieeraHwrn  /avus  mounted  dry. 

Mr.  Nelson,  to  whom  I  have  communicated  the  substance 
of  the  above  statement,  is  good  enough  to  furnish  me  with  a 
nfatenoe  to  this  Journal  for  1878,  page  186,  where  there  is 
a  Note  by  the  late  Mr.  J.  W.  Stephenson  upon  the  appearance 
of  P.  anffulcUum  when  seen  under  a  wide-angled  lens  with  a 
itop  plarad  immediately  behind  the  objective  to  shut  out  the 
diratric  beam.  But  Mr.  Nelson  adds  that  stops  of  this  kind, 
althon^  they  had  a  vogue  about  that  time,  soon  after  went  out 
of  use.  That  this  should  be  the  case  is  quite  easy  to  be  under- 
Kood.  The  necessary  adjustments  cannot  possibly  be  made  with 
t  lU^  placed  on  the  tube  of  the  Microscope ;  and  the  actual 
experiment  which  Mr.  Stephenson  demonstrated— of  showing  an 
object  by  its  own  diffracted  light — although  extremely  pretty. 
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involves  so  much  false  colour  and  spurious  detail  as  to  be  of  no 
practical  value.  The  real  merit  of  a  post-objective  stop  is  to 
give  accentuated  value  to  the  vridely-refracted  light  on  the  principle 
explained  in  Toppler's  paper,  and  its  practical  value  in  this  way 
can  hardly  be  overstated.  But  the  only  practicable  position  in 
which  to  mount  it  is  just  above  the  eye-lens  in  the  Bamsden  disk. 
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ZOOLOGY. 

VEBTEBBATA. 

a.  Bmbryolo^y.t 

Improyed  Method  of  Artificial  Parthenogenesis.) — Jacqaes  Loeb 
hH  combined  a  solntion  of  Bodimn-chloride  with  ethyl  acetate,  and  finds 
that  the  combination  is  so  effective  in  indndng  artificial  parthenogenesis 
that  100  per  cent,  of  the  eggs  develop.  The  effective  factor  in  the 
ethyl  achate  seems  to  be  the  acetic  add. 

Formation  of  Centrosomes  in  Bnndeated  Egg-Fragments.§— N. 
Istai  finds  that  enucleated  fragments  of  the  eggs  of  Cerebratulus 
hetmSy  sobjected  to  calcimn  chloride  solutions,  form  rayed  systems,  in- 
dading  oentrioles.  It  is  not  possible  to  indace  the  formation  of  rays 
before  the  nnclens  has  resolved  itself  to  form  the  first  directive  spindle. 

Ori^  of  a  Bete  Hirabile.jj— J.  Tandler  has  studied  the  develop- 
Bent  of  the  arterial  rete  mirabile  in  the  sinus  cavemosus  of  the  pig. 
h  anaes  by  budding  from  the  wall  of  a  primarily  simple  vessel,  not  from 
the  persistence  of  capillaries.  In  more  general  terms,  the  network  is  due 
to  secondary  formation,  not  to  the  persistence  of  an  embryonic  condition. 

Development  of  Primitive  Kidney  in  Chick. V — E.  Orafe  has  in- 
fotigated  some  points  in  the  development  of  the  kidney  and  its  vessels. 

*  Th«  Sooiety  are  not  intended  to  be  denoted  by  the  editorial  "  we/*  and  they 
io  Boi  hold  themselves  responsible  for  the  views  of  the  authors  of  the  papers 
mM,  nor  for  any  claim  to  novelty  or  otherwise  made  by  them.  The  object  of 
fkm  part  of  the  /oomal  is  to  present  a  summary  of  the  papers  as  actttaUy  pub- 
iifcfi,  mad  to  describe  and  illustrate  Instruments,  Apparatus,  etc.,  which  are 
wUktt  new  or  have  not  been  previously  described  in  this  country. 

t  This  section  includes  not  only  papers  relating  to  Embryology  properly  so 
fiflid,  bat  also  those  dealing  with  Evolution,  Development,  Beproduction,  and 
iffisd  sobjeots. 

I  Univ.  California  Publications,  ii.  (1905)  pp.  88-6,  89-92. 

§  J<mm.  'Ezp^T.  ZooL,  ii.  (1905)  pp.  287-812  (8  figs.).  See  also  Zool.  Zentralbl., 
I&.  (1906)  p.  561. 

I  Verb.  Anat.  Ge&  zix.  Vers.  See  also  Anat.  Anseig.,  zzvii.  (1905)  Erg.  heft, 
!^  158-6. 

5  Arch.  Hikr.  Anat.,  Izvii.  (1905)  pp.  148-280  (5  pis.  and  17  figs.). 

Afta  18th,  1906  H 
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There  is  in  the  genital  part  of  the  primitive  kidney  an  increase  of 
malpighian  bodies  and  tubules.  These  new  formations  arise  by  budding 
of  the  WolflBan  duct  or  of  the  primary  tubules,  and  break  through, 
secondarily,  into  the  Bowman's  capsule.  Only  a  few  subsequently  get 
into  connection  independently  with  the  Wolffian  duct.  The  malpighian 
bodies  increase,  by  division  of  the  primary  ones.  The  formation  of  the 
glomerulus  of  the  seoondOTy  malpighian  bodies  does  not  go  on  in  /oco, 
but  is  effected  by  a  budding  of  the  primary  vas  afferens.  The  vasa 
efferentia  originate  the  venous  network  of  the  primitive  kidney.  Other 
points  are  considered  in  the  paper. 

Three-weeks'  Human  Embryo.* — S.  P.  Gage  describes  an  embryo  of 
this  age,  from  a  study  of  which  she  notes  several  interesting  points. 
There  are  twenty-nine  myotomes.  The  developmental  stage  of  the 
central  nervous  system  shows  with  definiteness  the  position  of  the 
neuropore  and  its  relation  to  the  hypophysial  region,  from  which  it  is 
possible  to  determine  the  front  end  of  the  brain-tube  and  of  the  body. 
This  is  in  the  r^ion  of  the  hypophysis,  and  consequently  parts  which  in 
the  exigencies  of  growth  have  gone  beyond  this  point  are  morphologically 
posterior  to  it,  e.g.  the  eye  and  olfactory  r^on. 

Embryology  of  Sturgeon.t — A.  Ostroumoff  describes  the  develop- 
ment of  the  cloaca  and  urinogenital  sinus  in  Ac^mser  nUhmus,    Tne 
cloacal  opening  and  the  communication  of  the  Wolffian  ducts  are  in 
existence  in  the  stage  Mrith  80  somites,  i.e.  70  hours  after  fertilisation. 
The  cloaca  consists  of  two  divisions  separated  by  an  intra-cloacal 
membrane  :  a  hinder  one  opening  ventrally  outwards,  and  communicat- 
ing on  both  sides  with  the  Wolffian  ducts,  and  an  anterior  one  in  com- 
munication with  the  gut  cavity.    The  hinder  division  represents  the 
origin  of  the  sinus  urinogenitalis.    Dorsalwards,  this  division  is  in  close 
conmoLunication  with  the  anterior  end  of  the  tail-gut,  which  directly 
opens  into  the  gut  cavity.    Later,  the  connection  between  sinus  and  tail- 
gut  is  interrupted  by  the  in-pushing  of  the  intra-cloacal  membrane  ;  still 
kter,  after  hatching,  the  conmoiunication  between  the  tail-gut  and  hind- 
gut  is  obliterated,  and  the  tail-gut  disappears. 

Immunity  of  FoBtus.)— A.  Ereidl  and  L.  Mandl  find,  as  the  result 
of  an  experimental  study  upon  goats,  that  the  foetus  in  the  later  stages 
and  the  newly-born  young  react  to  treatment  with  ox-blood  with  the 
formation  of  a  specific  hssmolysin. 

Topography  of  Human  FoBtal  Panoreas.S — C.  M.  Jackson  gives  an 
account  of  this,  based  upon  a  study  of  fifty  examples,  ranging  in  age 
from  two  months  up  till  full  time.  The  various  modifications  of  form 
and  position  of  parts  at  different  stages  of  growth,  are  fully  treated.  It 
the  earlier  stages  of  development,  the  body  of  the  pancreas  appear 
somewhat  flattened  in  form,  with  anterior  and  posterior  surfaces.  Th< 
inferior  surface  develops  through  contact  with  tne  underlying  intestine 

•  Amer.  Joum.  Anat.,  iv.  (1905)  pp.  409-43  (6  pis.), 
t  Zool.  Anzeig.,  xxix.  (1905)  pp.  615-7  (2  figs.). 
X  SB.  Akad.  wiss.  Wien,  cxui.  (1904)  pp.  285-306. 
§  Anat.  Anzeig.,  xxvii.  (1905)  pp.  488-510. 
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m  the  third  month,  the  inner  portion  appearing  first,  the  outer  slightly 
later.  From  the  tliird  month  onward  the  body  of  the  pancreas  is  (wholly 
or  partly)  prismatic  in  90  p.c.  of  all  cases. 

Derelopment  of  Dentine  in  Mammalia.* — E.  y.  Eorff  finds  that  the 
mrj  cells  do  not  share  in  forming  the  collagenous  dentine  ground- 
sib^ance,  bat  that  they  develop,  by  means  of  a  secretory  activity,  only 
tbe  tooA-fibres  which  Keep  open  &e  nutritive  canals,  i.e.  the  dentine 
GBoak.  The  dentine  at  first  is  not  homogenous,  but  is  composed  of 
fildls  of  connective  tissue  of  the  tooth  pulp.  The  fibrils  radiate  peri- 
pboaDy  towards  the  upper  surface  of  the  pulp,  and  become  felted  with 
tike  filHils  of  the  basal  membrane  which  lies  upon  the  enamel-cells. 
Tbe  basal  membrane  thickens  bv  the  addition  of  fibrils  which  are  always 
siDwing  from  the  interior  of  the  pulp.  In  the  zone  of  the  ivory-cells 
the  filmls  of  the  pulp  pass  into  the  spaces  between  them.  They  here 
form  interoellnlar  collagenous  strands  which  split  into  fibrils,  and  these 
BXfge  into  the  fibrils  of  the  dentine  ground-substance. 

Developnient  of  Lungs  in  Tropidonotus.f — J.  J.  Schmalhausen  has 
i&ded  this  in  T.  natrix.  In  the  adult  a  small  left  lung  (2-4  mm.)  is 
pRs^t,  which  has  a  typical  snake^s  lung  structure,  and  is  connected 
^  a  bronchus  provided  with  cartilaginous  rings.  Both  lungs  arise 
soEmltaneonsly,  or  almost  so,  but  the  right  grows  very  much  faster  than 
the  kft,  whose  growth  extends  throughout  the  whole  embryonic  period. 
In  connection  with  the  strong  development  of  the  right  lung,  there  is  a 
(iapkoonent  of  the  gut  to  the  left  and  ventralwards,  besides  a  twisting 
d  die  right  lung  upon  its  axis,  so  that  the  left  lies  upon  the  ventral 
^(^  the  right.  Histological  differentiation  also  proceeds  more  rapidlv 
a  die  right  than  in  the  left  lun^.  All  this  is  in  accordance  with 
Mdmert^s  fonniila,  according  towhidi  the  origin  of  retrogressive  organs 
Kads  to  be  later,  and  their  development  and  histological  differentiation 
idowor  duui  in  progressive  ones.  The  latter,  contrarywise,  are  subject 
to  a  hastening  of  the  processes  of  development,  which  expresses  itself 
^  the  earlier  origin,  in  the  more  rapid  succession  of  one  histological 
a^  after  another,  and  in  the  rapid  increase  in  size  of  the  organ. 
Tfce  left  Inng  in  T.  natrix  is  a  good  example  of  the  greater  variability 
^  a  mdimentaiy  organ,  e.g.  it  exhibits  variation  in  its  rate  of  growth 
«id  in  ite  time  of  origin. 

Development  of  External  Gtenitals  of  Sheep.}— J.  Bohm  finds  that 
tb  fir^  appearance  of  the  sexual  organs  in  die  sheep  is  in  embryos 
of  1*1  cm.  The  phallus  ridge  is  not  ectodermal,  but  endodermal  in 
dripn.  The  epithelial  lamellte  of  the  phallus  ridge  do  not  diverge, 
»oe  there  arises  neither  a  sex  groove  nor  distinctly  projecting  sex  folds. 
The  sinns  nrogenitahs  never  opens  out  into  a  sex  groove.  The  male 
■enal  organ  does  not  arise  by  longitudinal  growth  of  the  genital  pro- 
tBbsanee,  bat  the  small  phallus  is  displaced  navel-wards,  and  transformed 
into  glans  and  plandarium.  The  urethra  arises  by  enei^etic  growth  of 
^  ^odennal  basis,  independently  of  the  raphe.    The  female  phallus 

•  Arch.  Mikr.  Anat.,  Ixvii.  (1906)  pp.  1-17  (1  pi.), 
t  Anjkt.  Anzeiff.,  xxvii.  (1906)  pp.  611-20  (8  figa.). 
X  MorpboL  Jahrb.,  zxxiv.  (1906)  pp.  248-820  (2  pla.  and  60  figs.). 
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is  differentiated  into  clitoris  and  clitorinm.    The  urogenital  orifice  is  not 
to  be  charactensed  as  the  sexual  groove.    The  ^ges  of  the  orifioe  ^ 
develop  into  the  labia  vulvtB.    The  sex-thickenings  do  not  become  labia  ^ 
indviBy  bat  come  to  lie  in  front  of  the  clitoris  and  completely  alter  in 
appearance.  ^ 

Studies  on  the  Islands  of  Langerhans.* — ^E.  Helly  has  made  some  n 
investigations  on  the  development  and  structure  of  these  bodies,  and  .  j 
concludes  that  they  are  present  in  all  the  vertebrate  groups.    They  are  i 
organs  sui  generisy  and  as  such  fundamentally  different  in  histological  : 
structure  from  the  true  pancreas.    In  development  they  arise  from  an 
epithelium  whidi  is  not  specifically  differentiated  as  pancreas.    No  ^ 
transitions  between  the  two  types  occur  at  any  period  of  their  develop-  - 
ment,  nor  in  the  mature  condition.    Consequently,  the  view  that  th^ 
represent  a  kind  of  reserve  material  for  the  regeneration  of  the  pancreas-  ^ 
cells  cannot  be  held.    It  will  be  observed  that  these  views  are,  on  the 
one  hand,  markedly  <^possed  to  those  of  Dale,  while,  on  the  other,  they  ^ 
confirm  Uie  work  of  Diamare,  Rennie,  and  others. 

Club  Cells  in  Epiderm  of  Fishes.t— M.  Oxner  has  investigated  the 
form,  distribution,  origin,  and  function  of  the  peculiar  dub  cells  oc^ 
curring  in  the  epiderm  of  Oyclostomes  and  bony  fishes.    Within  the 
Teleostei  they  are  found  in  Physostomi  (except  Salmonidss) ;   they 
may  be  present  or  absent  in  very  nearly-related  families.    It  is  not 
certain  wnether  the  formations  occurring  in  OadidsB  and  a  few  marine 
Acanthopterygii  are  to  be  regarded  as  true  club-cells.    In  the  genera  in 
which  they  are  present,  thev  occur  in  the  whole  covering  layer,  with  the 
limitation  that  they  are  always  absent  on  the  barbules  and,  with  fe^ 
exceptions,  on  the  skin  of  the  lips.    Where  they  occur  on  the  lips,  they 
extend  also  to  the  epithelium  of  the  tongue,  of  the  mucous  membrane 
and  even  of  the  pharpx  of  very  young  individuals.    The  distribution 
is  not  at  all  r^:ular.    They  are  mo^t  numerous  on  the  head  and  neck 
region,  and  fewest  on  the  pectoral  and  caudal  fins.    They  are  special 
unicellular  gland-cells  of  protective  function,  they  are  able  to  form  a 
kind  of  scurf  over  a  wound,  in  eels  they  act  as  exc^tory  glands,  and 
they  appear  to  have  other  functions  as  well. 

6.  Histoloffy. 

Neurological  Studies. — Eurt  Ooldstein  %  gives  an  account  of  the 
structure  of  the  brain  of  Teleostean  fishes,  especially  of  the  cerebral 
hemispheres  and  thalamencephalon. 

Eurt  Berliner  §  discusses  the  minute  structure  and  the  development 
of  the  cerebellum  in  various  Vertebrates. 

Structure  of  Amphibian  Bed  Blood  Corpuscles.||—Fr.  Weidenreicl 
has  studied  the  erythrocytes  of  the  salamander  and  the  frog.  There  is  x 
distinct  cellular  membrane,  but  no  demonstrable  plasmic  structure.  Th< 
erythrocytes  of  amphibians  differ  from  those  of  mammals  in  form  an< 
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ndem,  boi  not  otherwise.  The  form  is  oonditioned  by  a  marginal  fold 
of  the  membrane,  which  is  fixed  bj  acid  re-agents,  whereas  in  very  weak 
wk  solution  it  is  not  fixed,  and  allows  the  dii^  to  swell  np  into  a  sphere. 

Inamel  PrismB.* — Ernst  Smreher  has  investigated  the  enamel 
poBDs  and  the  cementing  substance  of  the  enamel  in  human  teeth.  The 
esimel  fibres  are  not  as  a  rale  prismatic  hexagonal  stmctnres,  bnt  pillars 
tf  inegolar  form.  The  author  explains  how  the  form  arises  m  the 
t  of  development. 


Amitosis  and  Moltinncleate  Cells  in  Bpithelium.t— M.  Pacaut 
hi  found,  especially  in  Rodents,  the  frequent  occurrence  of  multi- 
iKiesie  cells  in  many-layered  epithelium,  e.g.  of  the  oesophagus.  The 
wadd  (2-4)  usually  remain  apposed  ;  they  are  formed  by  amitotic 
dmnon,  wbidi  is  in  most  cases  entirely  normal. 

Odontoclasts.!  —  Coyne  and  Cavah6  describe  giant  multinucleate 
phagocytic  ceUs  which  help  in  the  destruction  of  teeth.  On  the  decay- 
i^  surface  of  a  tooth  alEFected  by  caries,  the  fragments  of  enamel  and 
ifory  are  seen  to  be  surrounded  by  a  finely  granular  clear  envelope  com- 
posed of  these  odontoclasts.  Outside  these  there  is  a  cellular  zone  of 
sninucleate,  small,  embryonic  cells,  which  give  rise  to  the  odontoclasts. 
A  microbic  infection  may  be  the  "primum  movens,"  but  the  actual 
dflttniction  and  absorption  are  due  to  the  odontoclasts. 

c*i  Oeneral. 

PcBeilogony.S  — A.  Giard  has  collected  and  discussed  instances  of 
vh^  he  calls  poecUc^ony,  that  is,  the  occurrence  in  identical  or  nearly- 
Rbted  species  of  quite  cQstinct  modes  of  development,  which  are  usually 
eonelated  with  different  conditions  of  life. 

Cranial  Herves  in  Petromyzon.ll — J.  B.  Johnston  has  investigated 
tttf  components  of  these  nerves  in  the  AmmoccUes  of  F.  dorsatus.  In 
die  arrangement  of  the  cranial  nerve-components  Petromyzon  agrees  in 
genexal  with  fishes,  but  shows  some  mark^  primitive  characters.  One 
or  two  of  the  special  features  demonstrated  may  be  quoted.  The 
profundos  nerve  retains  its  independence,  but  has  added  to  it  the 
equivalent  of  the  rami  ophthalmici  snperficiales  trigemini  and  facialis  of 
fidies.  The  visceral  sensory  component  is  very  snmll  in  the  facialis,  but 
luge  in  the  glossopharyn^eus  and  vagus.  A  sympathetic  trunk  and 
pan^glia  are  present  m  the  head. 

Head-<tenglia  and  Sensory  Line  in  Selachia.lT — W.  Elinkhardt 
ki  studied  the  development  of  these  in  Spmax  niger.  He  describes 
the  ectoderm  folds,  and  the  origin  therefrom  of  the  sensory  lines  of 
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the  head,  the  ganglia  and  their  relation  to  the  ectoderm,  and  the  - 
histogenesis  of  the  nerves.  He  has  also  some  notes  on  the  sensory 
lines  in  Torpedo.  These  arise  as  straight  paralld-walled  tabes,  npon 
which  latend  swellings  develop  on  one  siae.  These  later  reach  the 
surface  as  open  lateral  tubules.  Nerve-bulbs  are  situated  opposite  the 
points  of  origin  of  these  side  tubules.  They  are  without  doubt  sensory 
structures,  which  in  the  course  of  phylogeny  have  arisen  from  corre-  • 
spending  structures  situated  on  the  surface. 

Hardening  of  Teeth  Snsmel  in  Han.*— Y.  v.  Ebner  has  studied  n 
the  changes  in  enamel  during  hardening.  As  a  rule,  hardening  takes 
place  slowly,  and  is  effected  by  a  fluid  stream  {SqftestronC)  of  dentine 
into  the  inter-prismatic  cement  substance.  The  typical  Retzius  lines 
— contour  lines — occurring  in  persistent  teeth,  as  also  the  contour  bands 
in  milk-teeth,  are  due  to  a  stoppage  in  the  development  of  the  enamel 
at  an  early  stage  of  its  growth.  The  formation  of  the  enamel  prisms 
stands  in  a  much  closer  relation  to  the  vital  activitv  of  the  enamel  ceUs  . 
than  the  formation  (in  many  respects  similar)  of  the  prism  kver  of  the 
mussel  shell  to  the  epithelial  cells  of  the  mantle  edge.  Tne  typical 
arrangement  and  direction  of  die  prisms  are  due  to  an  inherited  self- 
difFerentiation  of  the  enamel  cells ;  on  the  other  hand,  the  form  of  the 
prisms  seen  in  cross  section  admits  of  a  mechanical  explanation. 

Red  Blood  Corpuscles  of  Amphibia. — F.  Meves  t  gives  an  account 
of  various  alterations  of  form  undergone  by  the  red  blood  cells  of 
frog  and  salamander  when  exposed  to  ammonia  fumes  and  solutions. 

J.  Dogiel,:^  also,  shows  that  under  the  influence  of  various  physical 
and  chemical  agents,  the  form  and  composition  of  the  rea  blood 
corpuscle  may  vary.  Some  indication  also  of  tiie  possibilitv  of  artificial 
initiation  of  mitosis  of  these  and  other  tissue-elements  has  been  found. 

The  HflBmocoBle  Theory .§ — F.  Yejdovsk^  has  investigated  the  re- 
lations of  the  vascular  system  in  the  Enchytrseidas,  and  in  the  light   of 
the  facts  elucidated  discusses  the  hssmocoele  theory.    To  the  question  as 
to  whether  the  hsemocoele  is  a  remnant  of  the  original  blastocoele,  or  is 
an  extra-intestinal  mesoblastic  schizocoele,  he  gives  the  following  ans^v-er. 
The  vascular  s^tem  cannot  be  traced  to  the  blastocoele ;  its  most 
primitive  constituent  part,  viz.  the  gut  sinus  with  its  outer  cellular 
Doundary,  is  an  integral  part  of  the  endoderm.    Neither  can  it    be 
explained  as  schizocoele  (in  Huxley's  sense),  because  it  does  not  arise  in 
the  mesoblast ;  the  mesodermal  muscular  layers  represent  a  secondary 
envelope  upon  an  endodermal  structure.    It  is,  in  fact,  a  cavity    stit 
generis,  only  fittingly  distinguished  as  haemocoele,  which,  nevertheless,  is 
no  new  formation,  since  its  original  constituents — the  blood-fluid   and 
the  enclosing  vasothelium — arise  from  the  endoderm. 

Life-History  of  Blennius  pholi8.||— W.  C.  Mcintosh  describes    the 
egg,  which  possesses  a  disk  for  adhesion,  and  gives  particulars  of  growth 
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and  a)l(mr-change8  from  about  19  mm.  onward  to  85  mm.  examples. 
The  intenrening  larval  and  post-larval  stages  have  not  been  observed. 
His  blennj  appears  to  be  particularly  hardy,  and  a  striking  instance  of 
ooe  (given  up  for  dead  after  a  railway  journey  and  a  night  in-doors  in  a 
doee  veffiel)  is  quoted.  It  was  placed  in  seaweed  in  a  dry  vessel,  and 
tie  following  day,  on  showing  signs  of  life,  was  put  in  sea-water.  It 
Tmyei,  and  lived  untU  killed  a  month  later.  It  appears  also  to  be  able 
to  b've  in  fresh-water  for  long  periods  without  inconvenience. 

lyes  of  Periophthalmus  and  Boleophthalmns.* — W.  Vols  gives  an 
accoant  of  the  structure  and  special  physiology  of  the  eyes  of  these 
&bes.  There  is  an  active  adaptation  to  sight  at  a  distance,  which  is 
dfeeted  by  ihe  approximation  of  the  lens  to  the  retina.  In  repose,  the 
kB&  lies  near  the  cornea.  By  contraction  of  the  cross-striped  muscles 
aioand  the  sclerotic  cartilage  it  is  pushed  backward,  and  thus  approaches 
the  ledna,  to  which  it  may  lie  so  near  as  to  practically  obliterate  the 
puterior  eye-chamber.  Tms  accommodation  is  effected  when  the  fishes 
^  on  land. 

Peetoral  airdle  in  Fi8hes.t— B.  Haller  discusses  this  subject  with 
fpecod  reference  to  the  Teleostei.  Regarding  the  scapula  in  oalmo^  he 
is  ol  opinion  that  this  was  not  originally  a  component  of  the  primary 
shoulder  girdle.  It  very  probably  corresponds  to  a  basal.  To  this  basal  is 
jwned  secondarily  the  radii,  which,  well  developed  in  Acipen9ery  less  so 
in  imia,  fall  completely  away  in  Teleostei.  In  Acipmser^  Polyodon,  and 
iwo,  the  scapula  is  joined  as  a  cartilaginous  piece  to  the  primitive 
sboaider  girdle.  The  large  scapular  opening  in  Acipmser,  and  the 
sailer  one  in  the  same  place  in  Amia,  are  not  comparable  with  one  of 
the  foramina  on  the  shoulder  eirdle  in  Selachii.  The  latter  are  related 
other  to  those  on  the  coracoid  in  Teleostei. 

Pnnction  of  Parathyroids.} —  F.  Pineles  has  something  to  say  on 
thk  sobject.  He  investigated  these  bodies  in  the  cat,  rabbit,  and  ape. 
Id  the  (»t  he  found  that  they  are  essential  to  life.  Their  removal 
cuKs  fatal  tetanus ;  frequently  phenomena  of  paralysis  are  also  induced. 
Even  hige  portions  of  thyroid  cannot  replace  tnem.  The  ape  also 
Elated  symptoms  of  tetanus,  but  a  more  chronic  course  of  the  disease 
»K  manifested,  possibly  due,  it  is  suggested,  to  the  presence  of  similar 
^f^uxB  situated  elsewhere  in  the  body.  Results  in  the  case  of  the  rabbit 
»ee  uncertain. 

Seeretion  of  the  Preen  Gland.§ — Margarete  Stem  has  studied  the 
giuidQla  uropygii  of  birds.  It  resembles  the  sebaceous  glands  of 
Bammals  in  structure,  function,  and  development.  There  is  a  true 
i^cretoiy  process,  by  which  a  characteristic  product  is  formed  out  of  fat. 
f^  periphoal  cells  are  always  being  formed  anew  and  the  central  cells 
»e  always  degenerating,  but  the  br^down  of  the  cells  occurs  after  the 
ieattion  has  been  formed  in  them.  Rohmann's  analysis  shows  that  the 
■KTetion  oonsi^  of  a  minute  quantity  of  fat  (triglyceride  of  fatty  acids), 
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but  mainly  of  the  fatty  acid  (palmitin  and  stearin)  "  ester  *'  of  octadecyl   ^l 
alcohol,  and  another  substance  soluble  in  chloroform.  ^^ 

Migrations.* — T.  Southwell  points  out  in  an  interesting  paper  that  ^' 

the  periodic  movements  which  we  are  accustomed  to  call  "  migrations  "  ^' 

are  of  widespread  occurrence,  and  by  no  means  confined  to  birds.    He  ^ 

gives  the  foUowing  instances  :  the  mackerel  and  the  herring  (very  local  a 

movements  in  both  cases),  the  lemmings,  the  field  mice,  the  eared  seals,  j 

and  most  cetaceans,  e.g.  the  bottle-nose  whale  {Hyperoodon),  the  white-  ^ 

beaked  dolphin,  and  the  right  whale.  ^ 

Nidamental  Organ  of  Dogfish.t — Y.  Widakowich  describes  the 
structure  and  function  of  the  nidamental  organ  in  Scyllium  caniciUa.    ^ 
The  structures  implicated  are  the  modified  internal  wall  of  the  oviduct,     ^ 
and  four  kinds  of  glands.    There  is  a  white  albumen  gland,  a  reddish 
shell-gland,  between  these  a  large  tubular  mucus  gland,  and  finally     | 
numerous  small  mucus  glands  in  me  wall  of  the  oviduct.    The  complex 
tubular  structure  of  the  glands  is  described  in  detail.     The  shell  is 
built  up  of  many  thin  lamellae,  which  seem  to  arise  from  the  coalescence 
of  cylindrical  threads. 

Metamerism  in  Integumentary  Structures.! — Otto  Grosser  dis- 
cusses allied  cases  of  metameric  arrangement  in  int^umentaiy  struc- 
tures, e.g.  scales  in  reptiles  and  stripes  in  mammals.  His  results  are 
somewhat  n^ative.  In  none  of  the  instances  is  the  metamerism  really 
demonstrable,  unless  perhaps  Mayer's  case  of  s^mentally  arranged 
transitory  scales  in  young  embryos  of  Scyllium  and  Priatiurus.  The 
apparent  segmental  arrangement  is  probably  secondary,  and  due  to 
mechanical  factors. 

Dorsal  Gland  of  Dendrohyrax.S— Th.  Mollison  gives  an  account  of 
this  gland,  which  secretes  a  scent  substance  having  a  musky  smell. 
The  smell  is  not  sufficiently  strong  to  be  effective  in  repelling  enemies  ; 
its  function  is  more  likely  to  attract  individuals  of  the  same  species. 
Its  position  is  marked  by  a  brightor  spot  amongst  the  hair.  The  hairs 
upon  this  spot  do  not  arise  over  the  gland,  and  the  distal  portions  only 
are  brightly  coloured.  The  gland  is  probably  functional  only  at  certain 
times,  e.^.,  the  pairing  season,  since  even  in  the  adult  its  duct  is  closed 
by  an  epithelial  plug. 

Morphology  of  Reptile  Brain.p— L.  Unger  gives  an  account  of  the 
cerebrum  in  Gecko.  One  or  two  of  his  special  points  may  be  quoted. 
He  has  demonstrated  the  presence  of  a  non-meduUate  commissura  septi^ 
forming  a  continuation  of  another  non-medullate  commissure  wmdi 
radiates  into  the  hemispheres.  There  is  a  bundle  of  fibres  of  the 
Fasciculus  septa-farolfactorius  uniting  the  septum  with  Uie  area 
parolfactoria. 

Secretion  in  Urinary  Ducts  in  Mammals.f — 0.  Y.  C.  E.  Petersen 
describes  secreting  gland-cells  in  the  ureter,  pelvis  renis,  and  vesica  of 

•  Trans.  Norfolk  and  Norwich  Nat.  Soc,  viii.  part  1  (1905)  pp.  15-21. 

t  Zeitsohr.  wias.  Zool.,  Izzx.  (1905)  pp.  1-21  (2  pis.). 

X  Tom.  cit.,  pp.  56-179  (8  figs.). 

{  MorphoL  Jahrb.,  xxxiv.  (1905),  pp.  240-5  (1  pL). 

II  SB.  Acad.  Wiss.  Wien,  oxiii.  (1904)  pp.  141-60  (2  pis.). 

^  Anat.  Anzeig.,  xxvU.  (1905)  pp.  187-99  (4  pis.). 
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I  mammalB.  He  also  f oimd  glycogen  in  the  cells  of  the  yarious 
Kpmss  of  the  nrinarj  duct  system  in  the  horse  and  ass.  In  other 
ammak  Uie  meter  and  vesica  epithelial-cells  coloured  brown  with 
poteanom  iodide ;  only  in  a  few  isolated  cells  was  this  brown  colour 
iocalned  in  granular  masses. 

Action  of  Badinm  Bays  on  Skin.* — A.  Exner  has  experimented 
with  these  upon  the  tails  of  mice.  The  deflectible  /9-rays  and  the 
URhdefiectible  y-rays  possess  great  power  of  penetration ;  that  of  the 
Mays  is  only  Tery  trifling.  Notwithstanding  the  fact  that  most  of  the 
ays  are  deflected  by  means  of  the  magnet,  their  effects  upon  the  skin 
8e  not  different  from  those  of  the  nonndeflectible  component. 

fknna  of  the  Gulf  of  Trieste.t — E.  Oraeffe  deals  with  the  Ch»to- 
^natha,  Ge^hyrea,  Annelida,  and  Enteropneusta.  He  gives  particulars 
Rgsrding  toe  place  of  occurrence,  mode  of  life,  time  of  appearance  and 
of  qxawning,  in  various  species. 

Tnnicata. 

The  Visual  Organ  of  Salpa.^— W.  Redikorsew  finds  that  the 
oditary  and  chain  forms  of  the  same  species  have  eyes  which  are 
■tmctnrally  different.  .All  solitary  forms  have  the  same  type  of  eye ; 
die  dudn  forms,  on  the  contrary,  show  great  diversity  in  this  or^n. 
BesideB  the  chief  eyes,  supplementary  visual  elements  are  present,  which, 
however,  are  unequally  aeveloped.  The  author  describes  the  eyes  in 
histological  detail.  His  observations  have  suggested  the  view  that 
primitiTe  Tonicates  possessed  visual  organs  in  a  paired  series  extending 
aadalwards  from  the  head  end,  and  that  each  pair  probably  cone- 
qonded  to  a  somite. 

INVE&TEB&ATA. 

MoUusca. 
a.  Cephalopoda. 

Photogenic  Organs  in  the  Bye  of  a  Cuttlefish.!— L.  Joubin 
desczibea  in  Leaehia  cyelura  six  luminous  organs,  one  on  the  dorsal 
9Bi&ce  and  five  on  the  posterior  margin  of  the  eye.  Each  is  surrounded 
by  a  connective-tissue  envelope,  and  contains  large  photogenic  cells  and 
ft  lens.  The  lens  arises  from  epithelial  and  deeper  cells,  and  in  most  of 
the  organs  is  surrounded  by  a  cartilaginous  ring.  The  organs  differ 
bom  one  another  in  detail,  and  may  have  different  luminous  effects, 
possibly  resulting  in  a  specific  "  recognition-mark.'* 

0.  Gktatropoda. 

Salivary  Glands  of  Bnail.|l— M.  Pacaut  and  P.  Vigier  describe  five 
chief  phases  in  the  salivary  cells  of  Helix  pomatia — punctate,  alveolar, 

•  SB.  Acad.  Wifls.  Wien,  cxiii.  (1904)  pp.  185-8. 

.). 

See  also  ZooL  ZentralbL, 
xiL  (1905)  pp.  47ft-9.      "  - 

I  y«r.  Anat  Ges.,  six.  Vers.  See  also  Anat.  Anzeig.,  xzvii.  (1905)  Brg.  heft, 
ip.  151-3. 
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gTannlar,  cystic,  and  mucous.  But  besides  this  series  ending  in  mucus- 
formation,  there  is  another  series  ending  in  ferment-formation.  Muco- 
cjtes  have  to  be  distinguished  from  zjmocytes.  Some  of  the  cells, 
especially  those  of  pnnctate  and  alveolar  aspect,  show  remarkable 
chromophilous  formations.  Three  er^toplasmic  differentiations  are 
described.  The  authors  also  describe  tne  various  stages  in  the  matura- 
tion and  dissolution  of  the  grains  of  zymogen. 

Spinning  Gastropods.* — L.  Lindinger  has  an  interesting  note  on 
Gastropods  which  form  firm  threads  of  mucus.  He  has  ob^rved  the 
process  in  Agriolimax  agrestia^  A.  lavis^  Limax  arborunij  L.  variegatus, 
and  in  various  species  of  water-snail  {Ancylua^  Buthinia,  Physa^ 
Planorhis),  Some  of  the  terrestrial  forms  often  let  themselves  down 
from  a  leaf  by  a  thread  ;  some  of  the  aquatic  forms  use  the  thread  both 
in  ascent  and  descent. 

Embryology  of  Physa  fontinalis  L.t— A.  Wierzejski  gives  an  ex- 
haustive account  of  the  segmentation  up  to  the  128-celled  stage,  includ- 
ing a  consideration  of  the  development  of  certain  larval  and  adult 
organs.  He  summarises  his  results  in  thirty-five  conclusions.  He  has 
found  no  evidence  of  an  early  localisation  (in  Conklin's  sense)  of  organ- 
forming  substances  in  single  blastomeres.  From  cells  of  the  same 
origin  diverse  organs  may  arise,  e.g.  from  the  descendants  of  an  early 
blastomere  {4d)  were  traced  the  larval  kidneys,  muscles,  and  connective 
tissue,  with  probably  also  the  heart  and  sex-glands.  There  is,  in  fact, 
no  reliable  evidence  for  a  rigid  homologising  of  the  blastomeres  and 
germinal  layers. 

Heart  and  Arteries  in  Diotocardia.:^ — J.  Spillman  has  investigated 
the  structure  of  the  central  vascular  svstem  in  the  Diotocardia,  including 
the  histology  of  the  heart  muscle,  the  arteries,  and  die  lacunas.  The 
Diotocardia  show  in  the  anatomical  structure  of  their  hearts  significant 
differences,  such  that,  from  this  point  of  view,  their  separation  into 
Bhipidoglossss  and  Docoglossse  seems  justified.  The  Bhipidoglossas  have 
a  ventricle  which  is  pier^  by  the  hind  gut.  They  possess  two  auricles 
which  in  some  cases  close  towards  the  ventricle  by  lamellar  valves.  The 
ventricle  in  the  Docoglossse  is  not  pierced  by  the  gut.  There  is  only 
one  functional  auricle — the  left — which  possesses  a  tube-like  valve. 
Whilst  the  ventricle  in  Bhipidoglossse  passes  directly  into  the  aorta,  in 
the  Docoglossse  there  is  a  bulbus  arteriosus,  which  always  lies  outside  the 
pericardium.  In  the  Bhipidoglossse  there  are  pericardial  glands  with 
secretory  function,  in  whose  cells  are  small  rod-snaped  crystals  ;  similar 
crystals  occur  in  the  epithelial  cells  of  the  left  kidney. 

Prototraclieata. 

Monograph  of  Onychophora.!— E.  L.  Bouvier  has  published  the 
first  part  of  a  monograph  on  Onychophora,  which  he  dedicates  to  Prof. 

•  Zool.  Anzeig.,  xxix.  (1905)  pp.  605-10. 

t  Zeitschr.  wiss.  Zool.,  Ixxxiii.  (1906)  pp.  502-706  (10  pis.  and  9  figs.). 

t  Jena  Zeitschr.,  xxxiii.  (1905)  pp.  587-88  (8  pis.  and  2  figs.). 

§  Ann.  Sci.  Nat.  Zool.,  ii.  (1905)  pp.  1>240  (96  figs.). 
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E.  Bay  Lankester,  and  heads  with  the  appropriate  quotation  from  Graudry 
•Yieux  habitantfi  de  la  terre,  apprenez-nous  d'oii  vous  dtes  venuB." 

After  acn  historical  introduction,  the  author  gives  a  general  account  of 
tbe  Aamctnie,  development,  and  habits  of  the  Onjchopnoia. 

He  recognisea  two  families :  (1)  Peripatidss  R.  Evans,  including 
PtripatuB  Pocock,  Eoperipatus  B.  Evans;  (2)  Peripatopsidae  n.  f., 
mehding  Peripatoidss  Pocock,  Ooperipatus  Dendv,  Opisthopatus  Purcell, 
Pm-apmipatus  Willej,  and  P$r^patopsis  Pocock.  Then  follows  the 
STKematic  description  of  species,  which  takes  account,  so  far,  of  19  species 
d  Peripatus. 

Arthropoda. 

a.  Inseota. 

Oeelli  of  Xphemerids.* — ^W.  Seiler  finds  that  the  ocelli  of  Ephemerid® 
ve  eptiielial,  anaxonial  structures,  surrounded  by  a  pigment  cup  com- 
post of  a  single  layer  of  epithelium,  with  a  lens  composed  of  oistinct 
edls,  and  of  hypodermal  origin.  Two  types  are  distinguished  which 
differ  in  tlie  structure  of  the  lens  and  in  the  behaviour  of  the  comea- 
f  Qcming  eells. 

0erm*Cell8  of  Aphides.f — N.  M.  Stevens  finds  in  Aphis  rosa  and 
1.  iinath^^iB  that  the  ova  have  five  pairs  of  chromosomes,  which  exhibit 
BO  redacdon  in  the  parthenogenetic  eggs.  In  all  cases  only  one  polar 
body  is  liberated,  and  it  has  no  role  in  development.  In  the  resting 
eggs  and  in  the  spermatogenesis  there  is  a  reducing  process.  The 
mDinosomes  conjugate  in  pairs  and  are  then  divided  by  two  longitudinal 
firmons.  There  is  no  accesson^^  chromosome,  so  McGlung's  Sieory  of 
Kx-detennination  is  rejected.  The  author  believes  that  the  determina- 
^  is  dne  to  external  influences  operating  on  the  egg. 

Heart  of  Mallophaga.:^ — L.  Fulmek  has  studied  Lipeurus  bactdus, 
GtmocoUs  eompar,  Trichodectes  subrostratut^  Oyropus  gracilis,  and  a 
mdes  of  Nifrmus,  with  eroecial  reference  to  the  heart.  He  concludes 
mat  the  dorsal  blood-vessel  of  Mallophaga  has  only  a  few  pairs  of  ostia 
(:^-:^X  which  are  restricted  to  the  hindmost  region — the  heart,  in  the 
ttrict  sense.  The  heart  lies  in  the  7th  abdomind  segment,  or  on  the 
boundary  of  the  7th  and  8th  segments.  It  is  continu^  forwards  in  an 
aorta  which  is  independently  contractile  in  its  posterior  portion. 

Kalpighian  Tubules.f — ^A.  Yeneziani  describes  the  minute  structure 
of  the  Ifalpighian  tubules  in  a  large  series  of  insects,  discussing  also  their 
oc^ooring  matter,  contents,  number,  polymorphism,  and  precise  mode  of 
exer^on.  There  is  a  constant  relation  between  the  surface  area  of  tho 
tubes  and  the  mass  of  the  body ;  the  number  1b  not  indefinite,  but 
icdndUe  to  three  groups  of  2,  4,  and  6,  which  may  be  simple  or  much 
bnmdied ;  the  pigment  is  a  urochrome  (entomurochrome) :  the  sub- 
Hanoes  excreted  are  uric  acid,  urates,  phosphates,  oxalate  of  lime,  to 
which  may  be  added  carbon^  of  lime  or  soda,  leucin  (in  Dytiscidss), 

•  Zool.  JahrK,  xxii  (1906)  pp.  1-40  (2  pis.  and  1  fig.). 

t  Joom.  Exp^r.  Zool.»  ii.  (1905)  pp.  313-33  (4  pis.).  See  also  Zool.  Zentralbl., 
xU.  (1905)  pp.  809-10.  X  Zool.  Anzeig.,  xxix.  (1905)  pp.  619-21  (1  fig.). 

I  Redis,  ii.  (1905)  pp.  177-280  (3  pis). 
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and  salts  of  lime  with  an  undetermined  base  (in  Phasmids).  There  is 
sometimes  distinct  polymorphism.  The  intra-oellnlar  mechanism  of 
excretion  is  complex ;  tne  transport  of  excreted  sabstanoes  into  the  gut 
is  partly  dne  to  a  pressure  from  newly-formed  material  and  partly  to 
muscular  action.  Tliere  are  accessory  functions  of  eliminating  colouring 
matter,  and  sometimes  of  forming  calcareous  materials.  The  gut,  the 
integument,  and  the  adipose  tissue  may  also  aid  in  excretion. 

Behaviour  of  Nucleolus  in  Spermatogenesis  of  Cockroach.* — 
J.  E.  S.  Moore  and  L.  E.  Bobinson  find  in  the  nucleus  of  the 
spermatogonia  of  Periplaneta  americana^  a  chromatin-nucleolus,  which 
is  expell^  in  the  formation  of  the  spindle,  and  degenerates  in  the 
plasma.    Another  nucleolus  arises  ds  novo  in  the  daughter-cell. 

Before  the  maturation  divisions  there  is  a  longitudinally  split 
chromosome-like  body  present,  comparable  to  the  accessory  chromosome. 
It  also  degenerates  in  the  plasma. 

In  die  spermatid,  finally,  there  is  again  a  nucleolus,  differentiated 
from  the  chromatin  of  the  nuclear  framework.  It  divides,  and  one 
half  is  extruded  into  the  plasma,  while  the  other  disappears  in  the 
nucleus. 

Ovaries  of  Hallophaga  and  Pediculid89.t — J.  Oross  has  examined 
these  and  finds  a  quite  striking  agreement  in  the  structure  of  the  egg- 
tubes  and  eggs  of  the  two  groups.  This  extends  to  details.  In  bom 
groups  the  ovaries  are  fascicular,  with  at  most  five  ^-tubes.  They 
are  always  polytrophic,  without  nutritive  chambers.  There  is  in  both  a 
small  number  of  nutritive  cells — five  appears  to  be  the  ruling  number ; 
and,  further,  the  e%g  formation  appears  to  go  on  in  the  same  way. 
There  is,  in  fact,  a  whole  series  of  striking  resemblances,  such  tliat,  as 
far  as  the  female  sex-organs  go,  the  two  groups  might  be  united  in  one 
order.  The  Pediculidae  do  not  show  such  ^reements  with  the 
Hemiptera. 

Sense  Organs  of  Insects.^ — E.  Bohler  reviews  the  known  facts 
regarding  these  in  insects  generally,  and  gives  a  detailed  account  of 
them  in  Tryxalis  nasvia^  and  of  the  antennary  organs  in  Musea 
vomitoria.  In  the  former  there  are  three  types  upon  the  antennae. 
There  are  sensory  cones  in  pits  (sensilla  coeloconica  of  Schenk),  which 
are  markedly  different  as  regards  numbers  in  the  two  sexes,  and  which 
probably  have  a  smelling  function.  The  second  type  consists  of  surface 
cones  (sensilla  basiconica  of  Schenk),  which  are  organs  of  touch ;  and, 
lastly,  there  are  bristles  which,  if  sensory,  are  but  rektively  coarse  touch 
organs,  and  which  do  not  regulate  we  movements  of  the  antennae. 
Of  the  groups  of  hair  around  the  mouth  some  serve  for  the  mechanical 
examination  of  the  food,  while  others  subserve  the  function  of  taste. 

The  Oil  of  Indian  Mites.§— E.  0.  Hill  makes  a  note  on  the  chemical 
composition  of  the  oil  which  is  extracted  from  a  red  mite,  Bucslla 
carrUola  {TromhicUum  grandis8%mum\  a  creature  about  half-an-inch 

*  Quart.  Joum.  Mior.  Soi.,  xl^iii.  (1906)  pp.  571-88  (2  pis.). 

t  Zool.  Jahrb.  Abt  Anat.,  xxii.  (1906)  pp.  847-86  (2  pis.  and  2  figB.). 

i  Tom.  oit.,  pp.  225-88  (2  pis.  and  1  fig.). 

§  Jooin.  and  Proo.  Asiatio  Soo.  Bengal  (1904)  i.,  pp.  74-80. 
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long,  known  as  t^e  ''  rains  insect.*'  It  is  only  to  be  f onnd  for  a  few 
we^  in  die  year  at  the  banning  of  the  rainy  season.  On  pressure  it 
exndes  a  deep  red  oil,  which  is  used  medically  externally  as  a  coonter- 
irrituit  It  app^urs  to  have  no  such  properties,  ana  its  supposed 
dkacj  as  a  medicine  is  probably  purely  imaginary,  and  due  to  its 
oArar.  The  oil  is  principally  composed  of  mvristoaiolein.  There  is 
ponUy  also  present  an  alcohol  of  high  molecular  weight  belonging  to 
the  fatty  series  of  carbon  compounds. 

y.  Myxlopoda. 

Spermatogenesis  of  Soolopendra  heros.* — ^M.  W.  Blackman  eives  a 
Tefy  full  account  of  the  spermati^ma,  the  spermatocytes  and  their 
mitaiation  divisions,  and  the  metamorphosis  of  the  spermatids.  Nuclear 
and  cytoplasmic  structures  are  discussed  in  detaQ. 

Spennatogenesis  in  Hyriopoda.t — ^'  ^-  Blackman  gives  an  account 
of  the  karyosphere  and  nucleolus  in  the  spermatocytes  of  Scolopendra 
tub^inipes.  in  these  there  is  a  large  plasmoeoma,  or  true  nucleolus, 
dniing  stages  of  mitotic  inactivity,  whose  presence  seems  to  necessitate 
a  speofic  variation  in  the  behaviour  of  the  chromatin.  Notwithstand- 
ii^  this  variation,  the  process  is  essentiaUy  similar  to  that  previously 
deecribed  in  S.  heros. 

'•  Ar>ohn1da. 

Ovarian  Iggs  of  Spiders.:^ — E.  Strand  gives  a  series  of  notes  with 
reference  to  various  species  of  spiders,  upon  die  growth  of  the  ^g  and 
die  behaviour  of  the  nuclei.  The  paper  is  preliminary  to  a  more 
detailed  communication. 

Classification  of  8piders.§ — Fr.  Dahl  discusses  the  systematic 
relationships  of  the  sub-orders  of  Arane®,  and  gives  a  useful  diagnostic 
key,  lowing  the  salient  features  distinctive  of  the  sub-orders  YerticulatsB, 
T^zapneumones,  Oligotrichiae,  Chalinurss,  Stichotrichise,  Polytrichia, 
Tubitelse,  Laterigradas,  Saltigradse,  and  Apneumones. 

Spinning  Mite  on  Conifers.  || — ^A.Jacobi  discusses  the  damage  done 
to  conifers  by  Titranychua  ununguis  sp.  n.,  a  new  spinning  mite  marked 
by  tlie  presence  of  a  true  claw  on  the  last  joint  of  the  foot.  It  is  kept 
down  by  small  black  spiders  and  numerous  Coccinellid®,  of  the  genus 
BxochomuB,  and  may  oe  successfully  dealt  with  by  using  a  dilute  soap 
solution. 

South  American  Pseudosoorpions.f — E.tEUingsen  describes  from 
the  collection  of  F.  Silvestri  examples  of  the  genera  OMifery  Ideobisium, 
CUhanius.    Several  new  species  are  included  in  the  survey. 

*  BolL  Mob.  Compar.  ZooL,  xlviiL  (1905)  pp.  1-188  (9  pis.), 
t  Proa  Amer.  Acad.  Art&  and  Sot  xU.  (1906)  pp.  881-44  (1  pL). 
t  JeDB  Zdtaohr.  xiziii.  a906)  pp.  487-96  (1  pi.). 
I  ZooL  Anseig.,  zzix.  (1906)  pp.  614-19. 

I  Natnrwist.  Zeitsohr.  Land.  Forstw.,  iii.  (1906)  pp.  289-47  (2  figs.).    See  also 
ZooL  ZoBtralbL,  xiL  (1906)  pp.  678-4. 
1  ZooL  Anseig.,  zzix.  (1^)  pp.  828-8. 
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<•  Omstao6». 

Life -History  of  Cladocera.*  —  Robert  Gumey  gives  a  general 
account  of  the  reproduction  and  life-history  of  Oladocera.  He  dis- 
cusses the  occurrence  of  the  sexual  periods  in  different  years,  and  is 
disinclined  to  agree  with  Weismann  tnat  the  appearance  of  the  sexual 
individuals  is  unaffected  by  external  conditions.  He  believes  that 
further  experiments  will  show  a  direct  connection  of  the  sexual  cycle 
with  the  season,  determined  probably  by  the  average  temperature,  and 
that  the  sexual  individuals  of  the  second  (autumn)  cycle  are  not  wholly, 
or  even  largely,  derived  from  the  resting  eggs  of  the  previous  cycle, 
but  are  their  descendants  by  agamic  reproduction. 

Respiration  in  Sand-Burrowing  Crabs.f — W.  Gurstang  discusses 
the  various  ways  in  which  burrowing  crabs  draw  up  a  sufficient  supply 
of  water  free  from  particles  of  sand  and  mud.  In  the  common  shore- 
crab  and  in  Portunidss  the  claws,  together  with  the  marginal  spines  of 
the  shell,  form  a  sieve.  In  Cidamta  and  others  without  Stering  spines, 
there  are  crest-like  expansions,  divided  into  spines  and  notches  on  the 
upper  edge  of  the  claws  themselves.  In  CorysUs  the  water  is  sucked  in 
in  front  along  a  temporary  tube  formed  by  the  juxtaposition  of  the 
long  antenn»,  which  bear  a  double  row  of  curved  hairs.  When  Atd^ 
cyelus  lies  in  the  surface  layer,  it  uses  its  antennas  as  a  funnel ;  when  it 
goes  deeper,  it  forms  a  reservoir  beneath  the  body  by  folding  in  its 
claws  ana  other  legs.  The  water  percolates  between  the  chelipeds  and 
the  carapace,  and  tnrough  the  filters  formed  by  the  interlocking  rows  of 
hairs  on  the  legs. 

Decapods  collected  by  the  ^Princess  Alice.'}  —  E.  L.  Bouvier 
calls  attention  to  some  of  the  interesting  forms  collected  in  1905  by  the 
Prince  of  Monaco.  The  list  includes  Uie  rare  Peneid  Hepomadm  tener 
Smith ;  a  Pagurid,  with  aciculate  ophthalmic  scales,  Anapagurus  lavis 
var.  longispina  Edw.  et  Bouv. ;  an  Eryonid,  Polychetss  eryoniformis  sp.  n. ; 
a  very  remarkable  abyssal  form,  Eryoneicus  alherU  sp.  n. ;  a  beautiful  red 
Peneid,  Omnadas  elegans  Smith ;  and  another  abyssal  form,  OlaucoUhoe 
peroni  Edw. 

Reproduction  in  Copepods.§ — E.  Wolf  has  made  a  ve^  exhaustive 
study  of  the  biology  of  reproduction  in  the  Copepods  of  Wurtemberg. 
The  locality  is  rich  in  CyclopidaB  and  Harpactidas,  and,  on  the  contrar j» 
poor  in  Centropagidss.  All  the  native  species  show  regular  times  of 
reproduction — i.e.  all  the  members  of  a  species  reproduce  and  die  aboat 
the  same  time,  making  place  for  the  new  generation,  although  special 
conditions,  such  as  drought,  want  of  food,  etc.,  may  disturb  these  rela- 
tions. Nearly  related  species  in  the  same  habitat  show  somewhat  similar 
Siriods  of  reproduction,  while,  on  the  other  hand,  the  same  species  in 
fferent  habitats  may  in  the  same  year  give  rise  to  a  different  number 
of  generations.  A  single  species  may  exhibit  varieties  with  entirely 
different  reproductive  modes.    All  Copepods  in  unfavourable  seasons  are 

*  Trans.  Norfolk  and  Norwich  Nat.  Soc,  viii.  part  1  (1905)  pp.  44-58  (4  figB 
and  2  tables.).  t  Tom.  oit.,  pp.  22-4. 

X  C5ompte8  Rendus,  cxli.  (1905)  pp.  644-7. 
§  Zool.  Jahrb.  Abt.  Syst.,  xxii.  (1905)  pp.  101-280  (2  pis.,  1  fig.). 
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able  either  to  last  thronghout  the  winter,  or  to  prodnce  resting  eg^  for 
the  same  pnrpoee.    Yarions  otlier  points  of  interest  are  containea  in  the 


bopods  of  North-west  Coast  of  North  America.  *  —  Harriet 
Bidiaidson  reports  on  the  Isopods  collected  by  the  Harriman  Ezpedi- 
tkm.  Five  new  forms  are  described :  Sphctroma  pentodon^  Syntdotea 
rittm,  Janiropsis  kincaidi,  J.  califormca^  and  Trichoniscus  papUlicomis. 
A  little-known  species,  Idoisa  gracillima  (Dana)  is  figored  for  the  first 
time,  and  described  more  fnlk  than  heretofore  ;  and  AseiHus  tomalemis 
Harford,  is  re-described  and  ngored. 

Alaska  Decapods.f — Mary  J.  Bathbnn  gives  an  account  of  the 
Decapod  Crustaceans  of  the  North-west  coast  of  North  America  collected 
^  the  Harriman  Expedition.  The  predominant  tvpes  are  Pandalid, 
nippolytid,  and  Grangonid  shrimp,  Pagnridss,  Maiidse,  and  Lithodidss. 
Aicdc  spedes  often  continne  soutn wards  thronffh  Bering  Strait  along  the 
^es  coast  of  Bering  Sea  to  Okhotsk  Sea  and  mt  Eorile  Islands.  Some 
leadi  Poget  Sound.  The  winter  line  of  floating  ice  in  Bering  Sea 
ietermines  the  northern  limit  of  many  species.  While  many  species 
nz^  continQonsly  from  this  line  sonthwaids  to  California,  otliers  indi- 
cate a  division  of  that  stretch  of  coast  line  into  several  faunas.  A  few 
Jtpanese  species  were  found.  The  total  number  of  forms  dealt  with  in 
thtt  report  is  enormous.  One  new  species,  a  Betmus,  is  notable  as  the 
bst  Alpheid  reported  from  as  high  a  latitude  as  Sitka.  A  remarkable 
ene  of  dimorplusm  is  described  in  Proeessa  canaliculata  Leach  (  =  Nika 
i^RisBo). 

Ocenrrence  of  Apos  in  Baluchistan.^  —  E.  Yredenburg  gives  a 
^  but  interesting  note  r^arding  the  presence  of  the  genus  Apm 
(^es  undetermin^^  in  very  large  numbers  in  what  apnecured  to  be  a 
QiDatoiy  pool  of  smaU  dimensions  at  Thalonk.  This  is  the  first  record 
for  die  genus  within  the  limits  of  the  Indian  Empire. 

Axmulata. 

Hatnial  History  of  TomopteridsB.S  —  M.  Schwartz  discusses  the 
^mctore  of  the  known  species  of  Tomopteris  in  relation  to  their  pre- 
dominant habits.  He  divides  the  group  into  those  with  tail  appendage, 
sod  those  without.  Of  the  former  tnere  are  two  groups,  viz.  those 
bnng  a  long  appendage  clearly  delimited  from  the  rest  of  the  body, 
ttd  diose  having  a  shorter  tail  on  which  are  rudimentary  parapodia  of 
Qoeqn^  significance.  The  long-tailed  forms  are  of  floating  habit,  the 
otto  swim  actively.  Swimming  is  effected  by  the  beating  of  the 
pnapodia,  the  rkht  and  left  of  each  pair  acting  alternately,  not 
snmltaneously.  The  result  is  a  wave-like  motion  along  the  body. 
Steaing  and  balancing  are  effected  by  means  of  the  cirri.  Tomopte- 
nie  are  probably  detritus  and  vegetable  feeders.  They  are  kept  aiive 
vith  difficulty  in  tanks. 


*  Harriman  Alaska  Expedition,  z.  (1904)  pp.  218-30  (11  figs.). 

t  Tom.  cit,  pp.  1-190  (10  pis.  and  95  figs.). 

X  Joum.  and  Froo.  Asiatic  Soo.  of  Bengal  (1905)  i.  pp.  33-4. 


t  Tom.  cit,  pp.  1-190  (10  pis.  and  \ 

X  Joum.  ana  Froo.  Asiatic  Soc.  of  Bengal  (1^5)  i.  pp. : 

I  Jena  Zeitochr.,  zxxiii.  (1905)  pp.  497-536  (1  pi.  and  9  figs.). 
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DeterminatioiL  of  Sex  in  Daphnids.* — ^Alexander  Ifisakowitsch  com- 
bats the  view  that  the  appearance  of  amphimixiB  in  the  oonrse  of  die 
parthenogenetic  generations  is  only  indurectlj  correlated  with  external 
conditions.  He  has  made  experiments  with  Simoeephalua  vetulus  O.  F. 
Miiller,  and  tliese  lead  him  to  the  conclusion  that  nutrition  and  tempe- 
rature (by  affecting  nutrition)  are  the  determining  factors  in  the  con- 
tinuance or  interruption  of  the  parthenogenesis.  There  is  no  cyclic 
sequence  of  events  in  Weismann's  sense. 

Alaskan  Amphipods-t— S.  J.  Hohnes  reports  on  22  species  of 
Amphipods  collected  by  the  Harriman  Alaska  Expedition.  The  follow- 
ing are  new : — Tryphosa  nugax,  Stmothoe  alaskmsiSj  Oammarapsis 
tmuicomisj  Cecelia  alaskensis^  C.  scabra^  C,  kincaidi. 

Pycnogonids  of  the  West  Coast  of  North  America.} — Leon  J. 
Cole,  in  reporting  on  the  Harriman  and  other  collections,  gives  a  useful 
discussion  of  the  confusing  terminology  of  the  external  features. 
Thirteen  species  are  dealt  with,  of  whicn  the  following  are  new : — 
I^tfthorhynchuB  tnarginatus,  Tany^tylum  intermedium^  6  species,  Clotenia 
cccidentaliSy  Halosoma  viridirUestinalis  g.  et  sp.  n.,  Anoplodactylus  erectus. 

Regeneration  in  PolychflBts.§ — J.  Nusbaum  gives  a  detailed  account 
of  the  regenerative  processes  in  Amphiglene  mediterranea  Leydig  and 
Nerine  cirratulus  Delle  Ch.  He  deals  especially  with  the  closure  of  title 
wound  at  the  posterior  or  anterior  end  ox  the  body,  the  regeneration  of 
the  posterior  or  anterior  gut,  the  regeneration  of  die  cerebral  ganglion, 
of  the  oesophageal  commissure,  of  Uie  ventral  cord,  of  the  longitudinal 
and  circular  musculature  of  the  blood  system,  and  of  the  parapet.  He 
shows  that  Weismann's  adaptive  theory  of  regeneration  is  so  far  useful, 
but  that  it  does  not  suffice  to  cover  die  facts. 

Artificial  Parthenogenesis  in  an  Annelid.l| — 0.  Bullot  has  reared 
free-swimming  larvas  of  Ophelia  from  artificially  parthenogenetic  ova. 
The  mixture  rwed  was  2  c.cm.  2 J  n  KCl  +  88  c.cm.  sea-water.  After  two 
hours  die  first  cleavage  was  completed;  after  five  hours  there  were 
blastulsB,  which  soon  b^n  to  swim  a  litde.  From  20-60  p.c.  of  the 
artificially  parthenogenetic  ova  became  larvae,  but  none  lived  longer 
than  two  days.  Contrary  to  Lillie's  results,  the  segmentation  appeared 
to  be  quite  regular. 

Regeneration  in  Lumbrioulus  variegatus.f — F.  von  Wagner  finds 
that  the  restoration  of  the  head  end  depends  on  the  proliferadng  and 
formative  power  of  the  epidermis,  aided  by  die  epidielium  of  die  ^ut, 
and  b^  the  activity  of  special  elements,  the  "  neoblasts.^'  The  repair  of 
the  alimentary  tract  precedes  that  of  the  nervous  system. 

The  proliferations  of  the  epidermis  show  three  stages :  first  thex^ 

•  Biol.  Gentralbl.,  zzv.  (1906)  pp.  629-86. 
t  Harrixnan  Alaska  Expedition,  z.  (1904)  pp.  283-46  (11  figa.). 
X  Tom.  cit.,  pp.  249-98  (16  pis.). 

§  Zeitsohr.  wiss.  Zool.,  izziz.  (1906)  pp.  222-807  (4  pis.  and  1  fig.). 
I  Aroh.  Entw.  Meoh.,  zviiL  (1904)  pp.  116-70  (18  figs.}.    See  also  Zool,  Zentralbl.. 
zii.  (1906)  pp.  486-6. 

^  ZooL  Jahrb,  zzit  (1906)  pp.  41-166  (6  pis.). 
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■  gfanpte  odl  multiplication ;  then  there  appear  large  snb-epithelial 
domatoblasts ;  finally  these  break  np  into  ordinary  reparative  cells. 

The  new  nerve-cord  is  wholly  ectodermic,  and  the  old  cord  does  not 
idp  in  its  making.  The  metamerism  of  the  repaired  portion  is  at  first 
entirely  intonal. 

In  the  reparatory  proliferations  there  is  mitosis  thronghont,  though 
tbere  are  a  few  direct  divisions  at  the  outset. 

In  general  terms,  it  may  be  said  that  the  regenerative  process  is 
andi  more  plastic  and  less  stereotyped  than  the  normal  ontogeny ; 
but  regeneration,  like  every  other  process,  is  under  the  sway  of  heredity 
ud  adaptation. 

We  have  not  been  able  to  do  more  than  select  a  few  of  the  general 
ooadnsionB  of  this  interesting  investigation. 

BythonomuB  lemani  Grube.* — Emile  Piguet  has  a  brief  note  on 
Ae  occurrence  of  this  Oligochsete  in  Lake  Geneva,  and  on  the  history 
d  ito  diacove^  by  ClaparMe  and  by  Orube.  He  diows  that  B.  lemani 
Qrube  is  equivalent  to  GlaparedeUla  integrisetosa  (s  (7.  meridiondlis) 
TqdowdEj. 

Nematohelminthes. 

Death  from  Infection  with  Ascaris-t — H.  Ziemann  reports  a  case 
d  a  n^TO  boy  in  Kameroon  who  died  with  symptoms  of  peritonitiB. 
The  post-mortem  examination  showed  an  extraordinary  abundance  of 
AMoris  lumbricaides  in  the  intestine.  Four  litre  glasses  were  filled  with 
IkeoL  Two  were  free  in  tiie  peritoneal  cavity,  and  there  were  two 
roimd  holes  in  the  wall  of  the  intestine. 

Bachis  Nucleus  in  Ascaris.^  —  Harry  Marcus  finds — ^what  has 
flKaped  previous  observers — that  there  is  a  very  distinct  nucleus  in  the 
aehn  of  Asearis  megaloeephala.  It  is  probable  that  tiie  rachis  should 
be  regaided  as  a  giant  cell,  possibly  with  more  than  one  nucleus.  In 
ooe  ovarian  tube  of  A,  megdlocephdla  two  rachis-nuclei  occurred.  In 
A.  mysiaa^  one  rachis-nucleus  was  found. 

Platyhelzninthes . 

Torbellaria  Aco6la.§ — L.  von  Oraff  has  prepared  the  systematic 
aoeonnt  of  the  Turbellaria  Acoela  for  '*  Das  Tierreich.*'  He  deals  with 
7  g^ieiB  and  32  secure  species.  All  are  marine,  littoral  or  pelagic.  One 
fom,  Hof^odiscus  ineola  (Leiper),  lives  as  a  parasite  in  Echinocardiurn 
wdatum.     There  are  the  usual  diagnostic  tables  and  keys. 

Origin  of  Species  in  Ce8todes.||  —  Ouido  Schneider  discusses  the 
mrtion  of  the  origin  of  species  in  the  case  of  Gestodes,  especially 
ichthyotsenifle,  and  gives  evidence  of  the  divergence  in  the  external 

*  B6v.  Suisse  ZooL,  xiiL  (1906)  pp.  617-19. 

t  Arch.  Schifis-  und  Tropen-Uygiene,  ix.  (1905)  pp.  83-i.  See  also  Zool.  Zen- 
tEtfU^  xii.  (1905)  p.  634. 

X  BioL  Centralbl,  zxy.  (1905)  pp.  479-82  (3  figs.). 
4  Dm  Tiarreich,  23  (1905)  35  pp.  (8  figs.). 
I  Bk^  Gentralbl.,  zzv.  (1905)  pp.  349-52. 

April  18ih,1906  n 
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genitalia  which  renders  cross-fertUiflation  between  nearly  related  specicB 
ciifflcnlt  or  impoflsible.  He  comes  to  the  conclosion  that  stmctaial 
variation  and  tne  isolation  which  parasitism  implies,  are  not  in  them- 
selves sufficient  to  account  for  the  establishment  of  new  species.  There 
roust  also  be  reproductive  isolation. 

Dipylidium  caninum  in  Han.* — F.  Zschokke  reports  a  case  of  a 
four-year  old  boy  who  was  infected  with  this  common  tapeworm  (better 
known  as  Tania  cucummna)  of  cats  and  dogs.  0.  von  Bdllingerf 
reports  four  cases,  two  adult  women,  two  children,  of  the  same  occur- 
rence, which  he  thinlis  is  conmioner  than  is  supposed.  Altogether  41 
cases  have  been  put  on  record. 

Origin  of  Gtonoduots  in  Platodes.} — A.  Luther  gives  some  notes 
on  the  question  of  the  relation  of  the  gonoducts  to  the  excretory  system. 
He  is  or  opinion  that  the  gonoducts  in  Turbellaria  have  arisen  aoite 
independently  of  the  excretory  canals,  and  that  since  the  corresponding 
or^ns  in  Trematodes  and  Cestodes  are  undoubtedly  derived  from  those 
of  Turbellaria,  this  conclusion  apices  to  all  Platodes. 

New  DistomidflB  Arom  ChelomiBS.§  —  Georg  Heymann  describes 
from  the  small  intestine  of  Dermatemi^  marii  GTSLj.Fatagium  hrachy- 
Mpkhfm  g.  et  sp.  n^  an  immalore  spectes  of  Telor^M,  and  an  undeter- 
mined immature  Distomid.  Prom  the  aune  region  of  Kachuga  tectum 
Gmy,  are  noted  Distmmum  ^»iammm  ^  n^  and  an  immature  Distomum, 
whoeo  species  is  undetennined. 

Hew  Disloauto  tmrn  BiBa.| — ^W.  Klein  gives  an  account  of  f our 
vi^w  fv^rnis  fTvwi  K*M  hnrniM^-U'^.  Tfce  genera  represented  are  Pn«#- 
„i^H^,,i,vy^  //Airt^^^  Pray^t-^^  a»i  G^mm,  g.  n.  Keys  for  the 
.<«tfthW  .Nf  «^^x^  ^"^^  ^  ^««  Pmmnmmmm  and  Plurogmes  are 


^upiliMMli  ^  ;^Vo«Llixa  eckiHUi.Y — J.  Lebedinsky  has  fol- 
l^vZTlSSMVti  ^^^  P:Itx>:<i.  Some  <rf  his  results  may  be 
S2  w!«#riC'*i*  -  ^^  dir^ecdre  spindle  there  are  eight  chromo- 
^^^  f|3h«vtf«^  ^f<f«"**^  -  ^^  ^^^^  the  ec^,  but  only  one  survives ;  the 
gl^^^  m  m^  a&i  iLoequal ;  a  birK^lAT  bbsoJa  results ;  a  gastrula 


i^i^i^iaMioQ  ;  (here  are  two  priamr  mesoblasts. 

L<^pi  ^_  .  ^  Mi>P*>  or  '*  head-gans^lion,"  is  fcvmed  by  an  invagination 

..       :  .i Jmin. "    ^  Ciliated  cavity  communicateB  with  the  exterior;   it 

^^m  IP***  ^  commiaBures.    There  is  a  true  eesophageal  nerve 

1%^  "Cfonent  gland"  arises  as  an  invagination  of  ectoderm,  and 

:\   tM^T^ntmiM  into  "  punktsubstana *"  and  ganglion-cells. 

A.^«^.^     1  *n=^  aa  a  ventral  invagination  ;  the  vagina  is  formed  as  a 

L  B*kl  PAr»«it ,  nziriii  (1905)  p.  534. 

Aj^.  Klin,  Med,,  IroiT.  (1905)  pp.  50-6.    Sea  also  Zool.  ZentnJbl., 


\t  >^x.  noor*)  pp.  iOQ-lL 

m.,  XXV.  (f905)  pp.  586-48  (2  Am.). 
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median  invaginatdon  of  the  floor  of  the  atrium.  When  the  blastopore 
•closes,  the  endoderm  forms  a  diverticulum,  morphologicallj  comparable 
to  a  rudimentary  notochord.  The  mesenchyme  arises  from  a  bisym- 
metrical  posterior  thickening  of  ectoderm.  The  primary  mesoblasts 
form  two  bands,  which  give  rise  to  three  pairs  of  somites — ^the  anterior 
forming  tie  embryonic  excretory  organs,  the  median  and  posterior 
represent  the  primordia  of  ovaries  and  testes  respectively. 

Structure  of  Cephalodisous.*— A.  SchepotiefF  upholds  the  position 
of  Mcintosh  that  Gephalodisciis  and  Rhabdopleura  are  nearly  allied. 
The  latter  is  the  more  primitive,  since  it  has  an  open  **  branchial- 
groove,"  while  the  former  has  two  gill-clefts.  With  Ray  Lankester  tit 
author  a^ees  in  maintaining  that  the  Pterobranchia  form  a  natural 
^roup.  They  lead  on  to  Enteropneusts,  and  probably  originated  from  a 
trochophore  type. 

Peculiar  Variation  of  Terebratula  transversa  Sowerby.f — H.  W. 
Shimmer  describes  a  peculiar  specimen,  which  differs  from  the  type  in 
its  more  elongate  form,  thicker  valves,  obscurity  of  plications,  and  less 
marked  development  of  the  mesial  sinus  in  the  brachial  valve.  It  is 
also  remarkable  for  its  extremely  rugose  surface  due  to  the  great 
inequality  in  the  development  of  growth  lines,  and  also  for  the  greatly 
abraded  umbo  of  the  pedicle  valve. 

Devonian  Spirifers.J — F.  Chapman  gives  a  note  on  the  identity  of 
Spirifer  lavicosta  McCoy,  with  S,  yassensis  de  Koninck,  together  with  a 
description  of  8,  howitti  sp.  n.,  from  Victoria. 

Rotatoria. 

Retro-Cerebral  Organ  in  Rotifera.||  — P.  de  Beauchamp  discusses 
the  nature  of  this  organ  in  Rotifers,  which  has  usually  been  called  the 
brain-sac  by  older  students  of  this  group.  It  is  situated  above  and 
behind  tlie  true  brain,  and  is  more  or  less  connected  with  it,  but  is  not 
part  of  tlie  brain  itself.  The  author  describes  three  types  :  The  first 
type  is  that  which  is  found  in  Euchlanis  dilatata,  where  it  is  a  very  large 
sac,  extending  posteriorly  over  the  mastax  and  anteriorly  to  the  corona, 
and  opens  in  two  short  papillae  on  the  head  and  within  the  pre-oral 
ciliary  wreath.  The  wall  of  this  organ  is  very  thin,  and  contains  a 
secretion  which  can  be  stained  with  neutral  red  in  the  living  animal. 

The  second  type  is  found  in  Notommata  attrita,  where  the  organ  ib 
a  small  sac  closely  adherent  to  the  under  part  of  the  brain,  of  which  id 
has  hitherto  been  considered  to  form  a  part,  sending  a  tubular  prolonga- 
tion upwards,  which,  after  bifurcating,  terminates  in  two  openings  on 
the  top  of  the  head  on  a  level  with  the  integument.  Posteriorly  the  sac 
contains  small  opaque  granules  which  have  been  erroneously  described 
as  calcareous  masses. 

*  Bergens  Mas.  Aarb,  No.  6  (1906)  pp.  1-20  (2  pis.), 
t  Amer.  Nat.,  tttit.  (1905)  pp.  691-8  (5  figs.) 
X  Proo.  Boy.  Soc.  Edinburgh,  zxv.  (1905)  pp.  1092-1167. 
f  Comptes  Bendus,  oxli.  (1905)  pp.  961-3. 
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The  third  type  is  that  of  Gopeus  cop$U8  {Ehrenbergi)  and  Eosphara 
aurita,  where  the  sac  has  two  additional  lobes,  one  on  each  side  of  the 
central  organ. 

The  retro-cerebral  organ,  according  to  the  author,  is  essentially 
glandular,  connected  with  the  dorsal  side  of  the  brain,  bifurcated  in 
front  at  least,  opening  outwards  by  two  openings,  and  elaborating  a 
secretion  which  is  capable  of  being  stained  in  the  living  animal  with 
neutral  red.  i 

In  Notommata  and  similar  forms  it  seems,  from  its  close  connection  ^ 

witli  the  brain  and  eye,  to  have  adapted  itself  also  to  a  sensory  func-         -^^ 
tion,  and  to  elaborate  a  new  secretion  in  the  form  of  minute  opacjue 
granules.    In  Capeus  and  Eosphora  it  has  two  additional  lobes  which 
may  contain  similar  granules. 

It  will  now  be  necessary  to  follow  the  ontogenetic  and  phylogenetic  : 

development  of  this  or^n,  to  elucidate  its  supposed  functions,  and  to  ^ 

study  the  physical  and  chemical  properties  of  its  secretions. 

Northern  Marine  Rotifers.* — ^In  Part  X.  of  a  work  called  "  Nord- 
isches  Plankton,*'  on  the  floating  marine  fauna  and  flora  of  the  Northern 
seas,  B.  Lauterbom  has  compiled  la   useful    list  of  aU   the   known  ] 

Rotifers  inhabiting  the  sea,  altogether  some  80  species  and  varieties, 
with  figures  of  the  marine  SynchcUa^  AnurcMy  and  N&tholca. 

Conochiloids,  New  QenuB  of  Rotifers-f — S.  Hlava  has  transferred 
Gonochilus  dossuaris  (Hudson)  and  (7.  natam  (Seligo)  to  this  new  genus  ' 

characterised  mainly  by  the  animsds  living  singly,  or  very  few  together  ' 

in  a  gelatinous  envelope,  and  possessing  two  large  dorsal  antennas.  The 
author  then  describes  the  minute  structure  of  ConochUoides  natans  in 
great  detail,  comparing  at  same  time  the  different  organs  with  those  of 
other  Rotifers  which  have  been  studied  in  the  same  way.  No  new 
features  in  the  anatomy  of  Rotifers  are  brought  out. 

Rotifera  in  Iceland.} — C.  Wesenberg-Lund,  in  a  study  of  the 
plankton  of  the  two  Icelandic  lakes,  Thingvallavatn  and  Myvatn,  from  ' 

samples  collected  for  him  at  regular  fortnightly  intervals  during  a  whole 
year,  records  the  following  11  species  of  Rotifers  :  Polyarthra  platypUra^ 
SynchcRta  neglecta  (should  be  oblonga),  Phesoma  UnUcrdarSy  Asplanchna 
priodonta^  AnuroM  aculeata,  A.  cochlearis^  Notholca  longispina^  N.  striata^ 
Triarthra  lotigispina,  Brachionm  pala,  Conochilua  unicornis.  The  list  of 
species  of  both  the  lakes  is  almost  identical,  although  Thingvallavatn  la 
situated  in  the  south-western  part  of  the  island,  is  very  deep  and  never 
freezes,  whilst  Myvatn  is  situated  in  the  northern  part  of  the  island,  is 
very  shallow  and  is  covered  with  ice  from  November  to  the  end  of  May. 
The  highest  sunmier  temperature  of  the  water  is  11^  and  12^  C.  respec- 
tively. 

Echinoderma. 

Structure  of  Pentacrinus  Decorus.§ — ^A.  Reichensperger  has  been 
fortunate  enough  to  secure  some  good  material  from  the  **  Blake  ^* 
collection,  and  has  discovered  some  new  facts. 

*  Nordisohes  Plankton.    X.  Rotatorien,  pp.  18-42. 

t  Zeitsohr.  wiss.  ZooL,  xviii.  (1905)  pp.  282-826  (2  pla.). 

i  Proc.  Roy.  Soo.  Victoria,  xviii,  n.s.  (1906)  pp.  16-19  (1  pL). 

§  Zeitsohr.  wiss.  Zool.  Ixxz.  (1906)  pp.  22-65  (3  pis.  and  1  fig.). 
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Besides  the  anti-ambolacral  nerve  ring  in  the  radialia,  he  found 
^oonectiyes  in  the  basalia  which  united  in  pairs  the  strands  extending 
from  the  central  organ.  The  pairs  run  a  separate  putdlel  course  to  the 
ring  in  the  radialia  and  there  unite.  The  chiasma  is  simpler  than  in 
AnUdm.    There  is  a  chiasma  in  each  axillary  joint. 

The  chambered  or^n  has  no  continuations  upwards ;  its  five 
dttmbeiB  end  blindly.  Inferiorly  it  sends  processes  into  the  stalk,  and 
from  these  in  the  nodes  the  vessels  of  the  cirri  arise.  The  organ  is 
Hned  by  a  thin  connective  tissue,  with  a  distinct  endothelium.  All  its 
pvtB  contain  dark  granules  of  unknown  nature.  In  the  upper  portion  of 
the  organ  delicate  strands  of  connective  tissue  without  hme  run  from 
vill  to  wall  intemally. 

From  the  glandular  organ  an  axial  strand  passes  into  the  stalk  ;  it 
consiBts  of  a  simple  tube  with  a  narrow  lumen.  In  the  calyx  the  organ 
consists  of  a  large  number  of  vesicles,  in  the  midst  of  which  there  is  a 
HDsIl  lumen  separated  off  bv  coelomic  epithelium,  and  crossed  in  its 
bwer  part  by  some  strands  of  connective  tissue.  On  the  up^r  part  of 
tke  gladular  organ  there  is  a  large  cushion  of  cells  with  which  vessels 
from  the  labisl  plexus  are  connected.  No  direct  connection  between 
blood-vessda  and  the  glandular  vesicles  was  seen,  but  blood-vessels  pass 
wider  the  epithelium  enveloping  the  glandular  organs. 

The  germ-cells  arise  in  tne  complex  apposed  to  the  glandular  organ. 
From  tlua  a  strand  passes  close  to  the  gullet  to  the  labial  vascular 
plezDs.  By  branching  an  abundant  network  of  genital  strands  is  formed 
beneath  the  integument  of  the  calyx-operculum.  From  the  network 
ontgrowths  pass  up  the  arms  to  the  pinnules.  The  strands  and  their 
(nterowths  are  double  tubes,  a  blood-vessel  round  a  genital  tube.  It  is 
karaJy  possible  to  distinguish  between  blood-vascular  system  and  repro- 
ductive organs  ;  they  are  most  intimately  bound  up  together. 

Limnocodium  in  Munich  Botanic  Gardens.* — £.  Boecker  detected 
tUi  freah-water  medusoid  in  the  Victoria  Begia  tanks  in  the  Botanic 
Cisidens  at  Munich.  The  specimens  seemed  to  be  exclusively  males. 
It  k  noted  that  they  congregated  most  abundantly  in  the  tauK  at  the 
pboe  which  was  most  in  the  sunshine,  but  that  was  also  nearest  the 
Mating  arrangement.  They  flourished  quite  weU  in  a  glass  vessel  in  a 
toolroom. 

Ooslentenu 

Stylaaterina  of  Siboga  Bxpedition.t—S.  J.  Hickson  and  Helen  M. 
England  describe  28  species  of  Stylasterina,  of  which  14  are  new.  The 
Dew  genua  SUganospora  is  established  for  a  form  in  which  the  gastro- 
xooi£,  and  also  the  dactylozooids,  are  intimately  connected  by  short 
hoad  canals. 

Ceyloneae  Alcyoniide.) — Edith  M.  Pratt  reports  on  a  collection 
ude  by  Professor  W.  A.  Herdman  off  Ceylon.  There  are  5  species  of 
Samrphytum  (3  new),  2  of  Lohophytum^  8  of  Scleraphytum  (1  new),  and 

*  KoL  GentnJU.,  zzy.  (1906)  pp.  606-6. 

t  ffiboga  Exped.,  viii.  (1906)  26  pp.  (8  pis.).  See  also  Zool.  Zentralbl,  xU.  (1905) 
K.  560^1. 

:  Ceylon  Pearl  Oyster  Fisheriee,  1906,  Part  iii.,  Supp.  Rep.  ziz.  pp.  347-68 
9^). 
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2  of  Ahyonium  (1  new).  There  are  some  interesting  notes  on  ii; 
geographical  distribution,  and  on  the  stnicture  of  the  forms  described^  (71^ 
e.g.  as  to  cnidoblasts,  zoochlorellse,  gonads,  and  canals. 

Maturation  of  Ovum  in  Alcyonium  digitatum.* — ^M.  D.  Hill  has 
reached  some  remarkable  conclusions  which,  if  true,  separate  the  matura-       w^ 
tion  processes  in  the  egg  of  Alcyonium  from  all  hitherto  described  cases. 
No  polar  bodies  are  formed  in  the  ordinary  sense.    The  division  of  the 
female  pronucleus  before  the  entrance  of  the  spermatozoon  is  irregular 
and  amitotic.    No  chromatin  leaves  the  egg  in  the  stage  of  ovocyte  I., 
to  use  Boveri's   nomenclature.      The  female   pronucleus   completely 
disappears.     There  are  no  bodies  that  can  be  termed  chromosomesr 
throughout  the  whole  process.   The  first  segmentation  nucleus  is  derived 
from  the  male  pronucleus,  but  it  is  quite  possible  that  chromatin  equal         ^ 
in  amount  to  that  of  the  male  may  also  be  derived  from  the  female  pro-  ^ 

nucleus,  though  all  trace  of  the  latter  has  been  lost.  : 

Lime-forming  Layer  of  the  Madreporarian  Polyp,  t  —  Maria  M. 
Ogilvie. Gordon  refers  to  Duerden^s  work  on  Siderastrea,  and  emphasises 
the  general  fact  that  the  ectoderm  does  not  directly  separate  out  ,t^ 
calcareous  matter,  but  organic  matter,  within  which  the  crystals  develop^ 
On  Professor  Duerden's  interpretation,  we  are  to  believe  that  the 
exceedingly  particulate  skeleton  arises  by  a  sort  of  crystallisation  in  an 
organic  cuticular  matrix  produced  by,  but  distinct  from,  the  ectoderm^ 
Ifcs.  Ogilvie  Gordon  upholds  her  opinion,  supported  by  remarkable 
correspondences  of  measurements,  which  cannot  be  mere  coincidences^ 
that  the  individual  ectoderm  cells  or  nuclear  parts  exert  a  determining 
individual  influence  on  the  origin  of  the  lime-forming  skeletal  units 
(  =  "  calicoblasts  "  in  her  work)  in  the  cuticular  product,  which  is,  after 
all,  a  composite  product  from  many  ectodermal  cells,  and  persists  in 
retaining  its  originally  particulate  character. 

Ciliary  Currents  in  Actiniaria  and  Madreporaria.^— Oskar  Oarl- 
gren  has  made  a  precise  study  of  the  varied  distribution  of  cilia  and  the 
various  currents  in  these  forms.  He  discusses  the  functions  of  the  cilia, 
especially  in  wafting  food-particles  inwards,  and  in  wafting  useless 
material  outwards,  and  shows  that  there  are  four  distinct  types. 

Victorian  Graptolites.f— T.  S.  Hall  gives  an  account  of  Upper 
Ordovician  Graptolites  from  the  neighbourhood  of  Mount  Wellington- 
Eight  different  species  are  described,  several  of  which  are  new. 

New  Species  of  Hydra.|| — N.  Annandale  describes  from  the  Calcutta 
tanks  a  hydra  which  he  is  inclined  provisionally  to  class  as  H.  orierUalis^ 
sp.  n.  The  tentacles  and  base  are  milky  white,*  the  distal  portion  of  the 
body  is  either  pale  or  dark  olive-green,  deep  chestnut,  orange-brown, 
pale-brown,  cream  colour,  or  dirty  white,  never  bright  green.  Every 
phase  of  colour  maybe  found  in  the  same  tank,  but  the  darker  specimens 

♦  Quart.  Joum.  Micr.  Sci.,  xlix.  (1905)  pp.  493-506  (7  figs.). 

+  Tom.  cit.,  pp.  203-11. 

t  Biol.  GentralbL,  zxv.  (1905)  pp.  808-22  (6  figs.). 

§  Proc.  Roy.  Soc.  Victoria,  xviii.,n.8.  (1905)  pp.  20-4  (1  pi.). 

H  Journ.  and  Proc.  Asiatic  Soc.  Bengal,  i.  (1905)  pp.  72-8. 
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ve  more  oommon  over  deeper  water.    When  kept  in  a  bright  light  they 
beoBDie  abnofit  pore  white,  whatever  the  original  colour  may  have  been. 

Porifera. 

Stnictnre  of  the  Styles  of  Tethya.*— 0.  C.  J.  Yosmaer  and 
H.P.Wijgmann  have  made  a  study  of  the  stractore  of  the  silicioos 
i^  of  TBthya  lyncuriwn.  The  concentric  layering  of  the  silicions 
ioliteDce  is  said  not  to'be  due  to  the  alternation  of  thick  silicious  layers 
md  thin  organic  layers.  The  whole  style  consists  of  an  organic  axial 
titmd  of  '*  spicaUn,*'  an  external  spicole-sheath  (in  Eolliker*s  sense), 
lad  bd^een  these  ti^e  amorphous  layered  hydrate  of  silica  ('*  spicopal  '*). 

Oeans  B6C€ptaeulite8.t — F.  Chapman  gives  some  notes  on  repre- 
sentatives of  wis  genus  from  Victoria,  and  on  R.  auatralis  from 
Queensland.  In  Australia  the  genus  ranges  from  the  Silurian  to  the 
Cirboniferous. 

Protosoa. 

CiUa  and  Trichocysts.}— A.  Schuberg  has  made  a  detailed  study  of 
(ke  minute  structure  of  the  cilia  and  trichocysts  in  SUntor  cosruleusy 
Pmamaeium  eaudatumty  Frontonia  Uuecut,  and  other  forms.  He  demon* 
suites  a  fine  ^  terminal  portion  *'  of  the  more  substantial  basal  ^rtion, 
ud  the  sphral  twisting  of  the  cilium.  There  is  a  differentiation  into  an 
ml  porkon  and  a  sheath.  There  are  basal  corpuscles  at  the  roots  of 
tfaedlia.  In  tiie  trichocvsts  also  there  are  intricacies :  thus  the  author 
Wngnishes  the  "  head '  and  the  "  hair-like  process." 

Psendospora  Y0lY0ci8.S — ^Muriel  Robertson  describes  what  seems  to 
^  Pieudospora  volvocis  Cienkowski,  which  Biitschli  places  among  the 
^wmastigoda.  It  has  three  adult  forms,  amoeboid,  flagellate,  and  radial 
(the  last  a  direct  reaction  to  external  conditions).  There  is  a  single 
itodeos  with  a  membrane  ;  it  divides  by  mitosis.  In  gametogenesis  uie 
oiicfeos  becomes  converted  into  a  sphere,  the  nuclear  substance  of  which 
Hipean  to  be  derived  from  the  ravs  of  the  original  cell  nucleus.  The 
QKJOflome  is  extruded  from  the  sphere.  The  sphere  segments,  to  form 
^wge  number  of  gametes.  The  gametes  conjugate  in  pairs,  forming 
zjgotes,  which  develop  into  the  adult  form. 

Trypanosoma  of  Bat.p — K.  Byloff  has  studied  the  behaviour  of 
7*.  him  when  inoculated  into  wild  and  tame  rats.  The  adults,  injected 
iotojieritoneal  cavity,  pass  slowly  into  the  blood,  and  from  the  second  to 
the  fourth  day  division  and  young  forms  appear  there.  Divisions 
<^lj  take  place  into  the  peritoneal  cavity,  the  products  passing  into 
dte  Idood  via  the  lymph  and  possibly  also  by  direct  passage  into  the 
^eaeb.  Growth  and  continued  divisions  of  these  forms  take  place 
^'pffly,  resulting  in  very  small  elements  which  are  present  in  con- 

*  Proc  k.  Akad.  wisa.  Amsterdam  (1905)  pp.  15-28. 
t  Proc.  Boy.  Soc.  Viotoria,  xviii.,  n.s.  (1905)  pp.  5-15  (3  pis.). 
X  Arch.  Prot.,  vi..  (1906)  pp.  61-110  (2  pis.).    See  also  Zool.  Zentralbl.,  xii.  (1905> 
»  799-^08.  §  Quart.  Joum.  Micr.  Soi.,  xlix.  (1905)  pp.  213-30  (1  pL). 

\  SB.  Akad.  Wiss.  Wien,  cxiii.  (1904)  pp.  111-38  (2  pis.). 
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sideiable  numbers  on  the  Uiird  and  fourth  days.  These  small  forms  n 
grow  and  divide  again.  Divisions  take  place  by  mitosis ;  the  flagellnm  c: 
functions  similarly  to  the  oentrosomes  of  other  cells.  a 

Ohromidia  of  Protosoa.^ — B.  Gtoldschmidt  discusses  the  nuclear  X 
material  distributed  in  the  plasma  of  Protozoa,  to  which  B.  Hertwig 
applied  the  term  Ghromidia.  It  seems  to  be  of  a  two-fold  nature — (1) 
material  of  trophic  function,  corresponding  to  the  macronucleus  of 
Ciliata  (MesnU'sf  "trophochromidia  *);  (2)  material  of  reproductive  ^ 
function,  corresponding  to  the  micronucleus  of  Ciliata  (Mesnil*8  '*  idio- 
chromidia,*'  Ooldschmidt's  "  Sporetia  **).  Both  €k>ldschmidt  and  Mesnil 
point  to  the  probable  duality  of  the  nucleus  in  general. 

Studies  on  Sarcodina.  $ —  E.  Penard  discusses  some  fungoid  para- 
sites of  AnuBha  ;  the  occurrence  of  uninucleate,  binucleate,  and  multi- 
nucleate specimens  of  Ammha  granulosa  Gruber ;  Dinanueba  mirahilis 
Leidy,  which  is  sometimes  much  infested  with  microbes  ;  Gochliopodmm 
crassiuseulum  sp.  n.,  adapted  to  terrestrial  life  ;  PavUmllaehromckaphora 
Lauterbom,  remarkable  in  its  envelope  and  chromatophore ;  Plaeocysta 
jwrasska  sp.  n.,  and  Arachntda  vestcuiata  sp.  n. 

Pathology  of  Balantidium  Ooli.§ — B.  P.  Strong  has  found  in 
Manila  that  in  99  *  1  p.c.  of  the  cases  (117)  of  human  intestinal  infection 
with  B.  coliy  diarrhoea  was  a  prominent  symptom.  In  two  cases 
histological  studies  diowed  that  the  parasites  had  invaded  the  coats  and 
vessels  of  the  large  intestine.  Hogs  as  well  as  human  beings  have 
been  found  infected  in  Manila.  Later  researches  by  other  investigators 
confinn  the  foregoing,  and  though  it  has  not  been  demonstrated  that 
B.  coli  produces  a  primary  erosion  of  the  intestine,  if  such  exist,  it  is 
certainly  capable  of  continuing  the  process,  and  of  modifying  and  pro- 
ducing, in  connection  with  the  bacteria  which  accompany  it  more  or 
less  characteristically  pathological  lesions. 

Piroplasma  Cani8.||— 0.  H.  F.  Nuttall  and  6.  S.  Graham-Smith 
describe  and  figure  this  parasite  as  observed  in  stained  preparations 
obtained  in  infection  ezpenments  carried  on  in  Cambridge  with  infected 
ticks  {ffamaphysalis  UacM  Andouin)  imported  from  South  Africa. 
The  appearance  and  size  of  the  parasite,  its  multiplication  within  the 
cell,  ana  free  and  doubtful  sexual  forms,  are  described.  The  paper  is  an 
important  one,  and  contains  much  matter  of  interest  regaining  these 
imperfectly  known  Protozoa. 

Piroplasma  in  Monkey.f  — P.  H.  Boss  gives  an  account  of  a 
piroplasma  from  the  blood  of  Cercopithectui.  Fourteen  specimens  were 
examined,  all  their  temperatures  were  high,  and  in  every  case  the  blood 

•  Arch.  Prot.,  v.  (1904)  pp.  125-44. 

t  BnU.  Inst.  Pasteur,  lii.  (1905)  10  pp.  (7  figs.).  See  Zool.  Zentralbl.,  zii.  (1905) 
p.  422. 

t  R^.  Suisse  Zool.,  xiii.  (1905)  pp.  585-616  (2  pis.). 

I  Dept.  Intern.  Bureau  of  Gov.  Lab.,  Manila,  19C4,  pp.  1-75  (5  pis.). 

g  Joum.  Hygiene,  v.  (1905)  pp.  287-49  (1  pL). 

5  Tom.  cit.,  pp.  18-28. 
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WW  found  to  contam  PironUwrna.  Examined  in  the  living  condition  the 
pev-flhaped  body  eradnally  chai^ged  its  shape,  becoming  first  oval,  and 
tben  again  pear-waped,  bnt  with  the  thin  end  now  at  the  opposite 
extrani^.  No  pjrotrnsion  of  psendopodia  was  observed.  The  parasites 
varied  in  size.  The  more  common  round  form  had  a  diameter  of  about 
1*5^  Tbe  x)ear-diaped  forms  ranged  from  2-5/Ab7  1-5/a  to  S/a  by 
t  fi.  The  monkeys  appear  to  have  l^n  naturally  infected,  and  some  of 
them  died.    No  ticks  were  found  upon  them. 


1 1  >^i  I » 
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BOTANY. 

OENEBAL, 
Including  the  Anatomy  and  Phyviology  of  Seed  Plants. 

Ojrtolo^, 
inolndinff  Cell  Contents. 

Nuclear  Division  in  Yeast.* — ^M.  Swellengrebel  gives  an  historical 
aooount  of  the  research  on  this  subject  by  a  succession  of  workers.  He 
then  explains  the  technique  used  by  others  and  himself,  and  finally 
gives  the  result  of  his  own  observations.  Nuclear  division  is,  he  states, 
undoubtedly  mitotic.  The  nucleus,  round  at  first,  loses  its  distinct 
contour,  and  some  four  chromosomes  become  distinct.  These  arrange 
themselves  in  a  band  round  the  equator  as  a  mono-aster.  At  a  later 
stage,  after  probable  division,  they  separate  and  leave  the  equator,  and 
at  length  collect  at  the  poles,  where  they  form  a  diaster  stage.  The 
division  of  the  nucleus  does  not  take  place  at  the  same  time  as  the  cell 
divides.  Cases  are  often  seen  where  the  metaphase  is  reached  before 
there  is  any  sign  of  budding. 

Nature  and  Origin  of  Ohromatophores.t— C.  Mereschkowsky  con- 
cludes that  chromatonhores  are  not  constituent  organs  of  the  plant-cells, 
but  represent  a  kind  of  special  organism  living  symbioticsdly  in  the 
colourless  protoplasm. 

QuiLLiEBMOND,  A.— L'sppsTsU  ehromidisl  dei  Cysnophyo^ et  i a diTidon.  (The 
onromidial   apparatus  of   the  Cjanophjoese  and  its- 
division.)  Camples  Bendus  ooc.  Biol,  Paris^ 
xxxvii.  (1906)  pp.  685-41. 

„  Sur  let  grainei  de  stoHion  det  Cyanopliyoies.    On  the 

secretoiy  granules  of  the  Gyanophyoese.) 

Tom,  oU,,  pp.  eil-3» 

Structure  and  Development. 
Veffetative. 

Bmbryo  Sac  and  Bmbryo  of  Cncnmis  sativus.) — 0. 1.  Tillman  in 
his  work  on  Gucumia  sativus  makes  out  several  points  of  interest.  There 
are  two  int^uments  to  the  ovule,  and  these  greatly  elongate  to  form  a 
lon^  narrow  micropyle,  into  which  projects  a  neck-like  process  from  the 
flask-shaped  nucellus.  The  ovule  itself,  at  first  orthotropous,  soon  be— 
comes  anatropous,  while  the  embryo  retains  its  original  position.  The 
embryo  is  of  small  size,  is  developed  irregularly,  and  is  surrounded  by- 
endosperm.  The  poUen-tube  on  entering  the  micropyle  passes  down 
the  nucellus  througn  special  conductive  cells  to  the  embryo  sac,  and  on 

*  Ann.  Inst.  Pasteur,  xix.  (1905)  pp.  608-15  (Ipl.). 
t  Biol.  Centralbl.,  xxv.  (1905)  pp.  693-604,  689-91. 
X  Ohio  Naturalist  vi.  (1906)  pp.  423-80  (2  pis.). 
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t^oing  die  latter  pntB  out  haostoria-likeprocesses,  which  in  some  casea 
eitaid  as  far  as  the  inner  int^nment.  Tnese  processes  appear  to  absorb 
aad  amdoct  food  material  to  the  embryo.  This  agrees  with  Lon^o^a 
divrntioiis  on  the  x>ollen  tube  of  Cucurbita  P$po^  in  which  there  is  a 
special  distribation  of  starch  around  the  haustoria. 

Physiology. 
Nutrition  and  Growth. 

hnnation  of  Oxalic  Add  by  Sterigmatocystis  nigra.*  — P.  0. 
(kipoiti^  finds  that  oxalic  acid  appears  in  the  culture  medium  where 
^fnngoB  has  grown,  but  not  till  after  the  conidia  have  been  formed,. 
*^  the  fungus  diminishes  in  weight,  the  medium  has  lost  its  acidity, 
addle  inverted  sugar  is  consumed.  He  concludes  that  oxalic  acid  is 
^ao  intermediate  product  of  the  breaking  up  of  sugar,  but  that  the 
fogu,  after  the  meoium  is  exhausted,  oxidises  its  reserves,  and  thus, 
fflcmi  oxalic  acid. 

Organic  Acids  as  a  Source  of  Carbon  in  Algs.t — 0.  Treboux 
teibes  a  series  of  experiments  which  lead  to  the  conclusion  that 
v^uiic  adds  take  part  in  the  supply  of  nourishment  even  to  plants 
™h  themselves  possess  chlorophyll. 

Ohemloal  Ohanares. 

Action  of  Fungi  on  Oellulose.$— H.  C.  Schellenberg  finds  from  a 
^  of  a  series  of  fungi  that  none  of  them  can  dissolve  true  cellulose. 
pKy  disBolve  several  forms  of  hemicellulose.  The  resistance  of  cellu- 
1^^  to  the  action  of  the  fungi  is  not  the  same  as  their  resistance  to  acids ; 
^depends  rather  on  their  molecular  constitution.  They  are  dissolved 
b?  the  action  of  a  ferment  which  is  also  found  in  the  bacteria  of  butyric 
«>i  There  are  four  distinct  ferments  which  act  only  on  hemi- 
Klbloses. 

Probable  Existence  of  Bmulsin  in  Tea8t.§ — T.  A.  Henrv  and 
^i'  M.  Auld  have  studied  the  action  of  yeast  on  glucosides,  and  have 
^o^  that  the  glucosides  which  are  decomposed  by  yeast  are  those  which 
>fe  attacked  by  emulsin,  and  further,  that  the  conditions  under  which 
^  decompositions  are  affected  by  yeast,  especially  as  regards  tempera- 
^  are  those  which  recur  in  the  case  of  emulsin.  Hence  they  conclude 
^  the  glucoside-destroying  action  of  yeast  is  due  to  the  secretion  of 
<nmtei  in  the  ceUs  of  the  plant. 

^'MCH,  JuiiiDS— Der  Einfliifs  von  VormmldeliTde  auf  Vermahnmgieiiergie  vnd 
jKmfi«B9rgi«,  aowie  anf  die  8«nerationsdaaor  venohiedener  Hefaartan.  (The 
iofloenoe  of  formaldehyde  on  the  increase  and  the  fermentative  energy,  as  also 
n  the  persistence  of  different  species  of  yeast.) 

MiU.  Oeiterr.  Versuchs.-St,  Akad,  Bramnd,  Wien, 

Allg,  ZeiUchr.  Bierbr.  MaUfabr.,  1906,  No.  82. 

See  also  Centralbl  Bakt,  xv.  (1905)  pp.  664-5. 


*  Gomptes  Bendus,  ozli.  (1905)  pp.  367-9,  429-81. 
t  Ber.  Deutsch.  Bot.  Ges.,  xxiii.  (1905)  pp.  432-41. 
X  Arch.  Sci.  Phys.  Nat.,  xx.  (Geneva,  1905)  p.  574.  • 
§  Proc.  Roy.  Soc.,  Series  B,  Ixxvi.  (1906)  pp.  568-80. 
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Sbibata,  K.— Weitere  Mittailiiiig  fiber  die  Ohemotezii  der  SqniMtnm-Sptnuito-  ^ 
■olden.  (Further  communication  on  the  Chemotazis  of  Spennatozoids  of  Egui-  -^ 
setum,)  Bat.  Mag,  Tokyo,  xix.  (1906)  pp.  12&-30.    u  \ 

Tbsbouz,  O.— Die  Xeimimg  der  Xooitporem  in  ihrer  Beiiehnng  warn  Idehte.  -''^- 

(The  germination  of  mosa-spores  and  its  relation  to  light.)  ^ 

Ber,  DetUach.  Bot.  Qes,,  xxiii.  (1906)  pp.  397-400.  ^^ 

CBTPTOGAMS.  ^: 

Pteridophyta.  :S 

(By  A.  Gepp,  M.A.,  F.L.8.) 

Chloroplast  in  Selaginella.^— G.  Haberlandt  describes  the  proto- 
plasmic layer  which  lines  the  concave  side  of  the  chloroplast  m  the  . 
epidermal  assimilating  cells  of  the  leaf  of  StUaginMa  Martetmi.     It  is 
highly  refractive,  8-4/a  thick,  homogeneous,  and  separates  the  chloroplast  ^ 
from  the  protoplasm  that  surrounds  the  nucleus  of  the  cell.    The  author  • 
describes  nis  microchemical  experiments  upon  it,  and  discusses  its  minute  ' 
structure.    He  is  led  to  believe  that  its  function  is  not  connected  so 
much  with  assimilation  as  with  the  movements  of  the  chloroplast  in 
response  to  the  stimulus  of  incident  light. 

New  Gtonus  of  OphioglossaceaB.t — H.  L.  Lyon  has  been  studying 
the  gametophyte  of  Botrychium  obliquum  and  other  species,  and,  in  con- 
sequence of  the  differences  observed  both  in  the  embryonic  development 
and  also  in  the  mature  sporophytes  of  the  ternate  species,  regards  the 
latter  group  as  worthy  of  segregation  in  a  distinct  |enus,  for  which  he 
proposes  the  name  Sceptridiumy  from  the  sceptre-like  sporangiophore. 
Under  this  name  he  enumerates  20  species  and  4  varieties.  The  generic 
description  is  as  follows : — Stem  subterannean,  short,  erect,  with  many 
clustered  roots.  Sporophyll  dividing  near  the  stem  into  a  long-petioled 
sporangiophore  ana  a  shorter-petiol^  sterile  segment.  Sporangiophore 
erect,  bi-,  tri-  or  even  quadri-pinnate,  bearing  naked,  spherical  sporangia 
in  two  rows.  Sterile  segment  inserted  obliquely  near  or  at  the  surface 
of  the  ground,  temately  divided  or  compound.  Gametophyte  tuberoius 
subterranean,  saprophytic,  monoecious.  Embryo  with  a  suspensor  and 
without  a  pronounc^  lateral  cotyledon  ;  its  axis  straight,  the  root  emerg- 
ing from  the  lower  side  of  the  gametophyte. 

Aldoomium.) — L.  M.  Underwood  gives  under  this  revived  generic 
name  a  revision  of  the  genus  Platycmum^  recognising  18  species.  For 
these  he  has  constructed  a  synoptical  key,  to  which  is  added  an  enumer- 
ation bringing  together  the  synonymy,  illustrations,  and  principal 
references  to  literature.  One  new  species  is  described.  In  an  liistorical 
account  of  the  genus  the  author  shows  by  how  much  nomenolatori&i. 
confusion  two  of  the  commonest  species  have  been  obscured,  and  has 
planned  out  his  revision  on  the  lines  of  the  Rochester  code.  In  a  foot- 
note, evidence  is  given  that  PresPs  Epimelise  Botanic®,  though  dated 
1849  on  the  title  page,  was  not  published  till  1852. 

•  Ber.  Deutsch.  Bot.  Ges.,  xxiii.  (1905)  pp.  441-62  (1  pi.). 

t  Bot.  Gazette,  xl.  (1906)  pp.  466-8  (1  fig.). 

1  BuU.  Torrey  Bot.  Club,  xxxii.  (1906)  pp.  687-96. 
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lotes  (m  American  Ferns.^-W.  N.  Glute*  publishes  a  check  list  of 
Ibrth  Amoriom  Fern-worts,  which  contains  a  chronological  account  of 
FRnov  lists,  a  table  ol  families  and  tribes,  and  the  first  part  of  a 
fpauJik  enumeration,  with  notes  on  distribution.  B.  D.  Gilbert  t 
^plieB  notes  of  observations  on  four  species  of  Georgia  ferns,  and  on 
w North  American  species.  G.  E.  Nichols}  records  a  new  habitat 
^  Sehieaa  pusUia^  at  Cape  Breton,  the  northernmost  yet  known. 
iKebonS  describes  AspUmum  Andrewsiiy  a  new  species  from  Colorado. 
^Bosenstockl  gives  diagnoses  and  photographic  representations  of  new 
^aa  and  hybrids  from  South  Brazil. 

Bins,  A— lor  Xovphdlogie  dn  Eh1iWBi»  von  Pterii  MailiBa.  (On  the  morpho- 
hK7  of  the  rhinnne  of  P.  aquUina,)  8B.  k,  BUhrn.  Qe$.  W%s$,  Prog, 

X.  (1904)  8  pp. 

CuiST,  H.— Fiimitia  Tlom  OoftarietBsii.    TUieM.     (Fint-fraitB  of  the  Flora 

otCoiURIaL    Ferns.) 

[DeKiiptionB  of  novel  forms  and  notable  speciee  collected  by  Werckle  in 

the  NaTarro  Valley,  which  is  exceedingly  rich  in  ferns,  e.g.  OleichetUa, 

Cyaihea,  Atpidiuni,  Polybotrya,]  BuU,  Herb.  Boissier,  yi.  (1906V 

pp.  45-58, 159-172. 
CiiitTKHsms,  O.— Indn  lUieiim.    (Index  of  Ferns.) 

[OUkhenia  io  LepUKhUus]  Copenhagen :  Hagemp,  Dec.  1905, 

fasc.  vi.  pp.  831-84. 

SiiiD'EvBT.— anr  let  graines  de  ^phenopterii,  iur  rattribntlon  des  Oodono- 
VoiB,  et  snr  Teoctitee  variM  des  **grai]iei  de  fooctoes."  (On  the  seeds  of 
^^emmUris,  the  position  of  the  Codono^perma,  and  the  extreme  variation  of 
^  Md-bodies  of  ferns.)  CompUs  Bendm,  cxli.  (1905)  pp.  812-15. 

^■^s>  R.— Anatomiaehe  Untertnehiiagen  Itber  die  BUttnoreite  der  einheimiMheiL 
V^ai.   (Anatomical  studies  of  the  leaf-blade  of  the  indigenous  ferns.) 

Erlangen,  1904,  59  pp. 

^n,  Vam  Bedsb  a  Vuyos.— Flora  Batata.    Afbeelding  en  Beichr^jviag  van 
ysrliiduhe  0ewawsu.     (Dutch  Flora.     Figures  and  descriptions  of  the- 
fiiDtt  of  the  Netherlands.) 
[A  LycopotUam  and  4  species  of  Isoetes  are  figured.] 

Harlem :  Loosjes,  1906,  parts  849-52,  20  plates. 
<Aii>i>,  J.  H.-Jtelagiiiana  lepidopliyUa. 

[An  American  species,  which  is  artificially  scented  with  oil  of  cinnamon 
ind  sold  in  Australia  as  the  "  Boee  of  Jericho."] 

Abstr.  Proe.  B.  8oc.  N.  8,  W.,  Oct.  4, 1905,  p.  ill. 
ViioiH,  J.  H.,  ft  £.  Bbtohs.— Votes  firom  the  Botanic  Garden,  Sydney. 

[Contains  notes  on  and  a  new  description  of  Marailia  angusUfolia,  a  North 
Anstralian  species  now  recorded  for  New  South  Wales.  The  le«iflets  are 
■aid  to  be  distinctly  pinnately  arranged.] 

Proe,  Linn,  Soc.  N,8,W.,  xxx.  (1905)  pp.  854-75. 

^ciBOBBKi,  M.— ^hrodfl^  paproei  Allantodia  WaU.  (On  the  Fern-genus  AUan- 
Mie  WalL)  Krakow,  BoMprawy  Akad.  Vrni^,,  v.  (1906)  pp.  166-72. 

^■ouTx,  J.  C— VotiB  Itbor  die  Veristelimg  der  Baumfiune.  (Notes  on  the 
ranching  of  tree-ferns.)  Ann,  Jwrd,  Bat,  BuUen$org, 

s6r.  ii.  5  (1905)  pp.  88-91  (1  pi.). 
VoouoH,  O.  A.— A  prtoodmii  O^stopteris. 

[An  instance  of  C,  buttnfera  on  which  the  bulblets  developed  into  plants 
without  being  detached  from  the  frond.] 

Fern  BuUetin,  xUi.  (1905)  pp.  99, 100  (1  pi.). 

*  Fern  BuUetin,  xiU.  (1905)  pp.  109-20. 

t  Tom.  cit.,  pp.  100-4, 108-9.  $  Tom.  cit.,  pp.  97-8. 

f  Pioc.  Biol.  Soc.  Washington,  xvii.  (1904)  pp.  178-80. 

I  Festaohr.  Albert  von  Bamberg,  Gotha,  1905,  pp.  56-69. 
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Bryophyta. 
(By  A.  Gipp.) 

Antarctic  Mosses.* — J.  Cardot,  in  a  preliminary  notice  on  the 
mosses  collected  by  the  Swedish  Antarctic  Expedition,  criticises  * 
€.  Mtiller^s  Brjologia  Aostro-Geor^isB  (1889),  in  which  all  bnt  one  of 
t^e  52  species  collected  by  Will  m  South  Greorgia  are  described  as 
•endemic.  Cardot,  having  examined  the  types,  sinks  15  of  these 
endemics,  and  points  out  that  several  of  the  others  have  been  found 
elsewhere,  leavmg  26  truly  endemic  species.  Cardot  gives  a  list  of 
80  species,  representing  the  South  (reorgian  collections  of  Skottsberg,  of 
the  Swedish  Antarctic  Expedition,  and  21  of  them  are  new  to  science, 
including  two  genera,  SkoUahergia  and  Pseudodistkhium.  The  total 
moss-flora  of  South  Georgia  consists  now  of  93  species,  47  of  which  are  ^ 
endemic,  and  the  rest  common  to  Magellan,  Eerguelen,  or  New  Zealand, 
etc.  Only  14  are  pleurocarpous.  Cardot  adds  a  list  of  '2^  species 
(5  being  new)  collected  by  Skottsberg  in  the  strictlv  Antarctic  regions 
of  Louis  Philippe  Land,  Graham  Islands,  South  Shetlands,  etc. 

Variability  in  Philonotis.t — L.  Loeske  publishes  critical  notes  on 
some  forms  of  Philonotis,  Owing  to  a  false  appreciation  of  the  value 
of  certain  characters,  the  affinities  of  the  forms  have  not  been  rightly 
established  hitherto.  jP.  laxa  Limpr.  is  an  aquatic  form  of  P.  marchiea, 
but  P.  laxa  Wamst.,  from  Tannenbergsthal,  is  a  parallel  form  of 
P,  ccMpitoaa,  In  P,  borealis  Limpr.  f .  laasa  Monkm.  we  have  a  parallel 
form  of  P.  fontana.  A  form  of  P,  alpicola  that  reproduces  itself  by 
fragile  branchlets  has  been  observed.  The  same  species  in  hi^h  altitudes 
1ms  been  found  bearing  zones  of  leaves  utterly  unlike  the  typical  leaves  ; 
this  state  is  probably  P.  tomerUella  Molendo.  Extreme  forms  of  this 
state  differ  altogether  from  P.  alpicolay  and  approach  P,  borealis  Limpr. 
Widely  different  forms  are  distributed  as  P.  fontana  var.  fdUcOa^  one 
of  the  most  pronounced  of  these  being  P,  seriatay  which  is  connected 
with  P.  adpressa  Ferg.  by  intermediates.  An  odpressaAorm  of  P,  fontana 
is  also  often  referred  to  P,  adpressa  Ferg. 

European  Hepatics.) — E.  Miiller  publishes  the  first  part  of  the 
sixth  volume  of  Rabenhorst^s  Eryptogamen-Flora,  which,  though 
treating  primarily  of  the  hepatics  of  Middle  Europe,  will  include  the 
whole  of  the  European  species.  No  ade(}uate  attempt  to  cover  this 
ground  has  been  made  smce  the  publication  by  Nees  of  his  Nator- 
geschichte  der  europaischen  Lebermoose  (1883-8),  an  elaborate  work  in 
4  volumes  now  rather  scarce.  The  present  work,  though  mainly  systematic, 
begins  with  a  summary  of  the  morphology  and  biology  of  the  hepatics, 
treating  of  the  position  of  the  hepatics  in  the  vegetable  kingdom,  their 
general  characters,  and  their  structure.  The  morphology  of  the  thallus 
and  its  appendages,  of  the  corm  or  leafy  shoot,  and  of  tiie  reproductive 

♦  BuU.  Herb.  Boissier,  vi.  (1906)  pp.  1-17. 
t  Hedwigia,  xlv.  (1906)  pp.  100-14. 

}  Babenhont's  Kryptogamen-Flora,  vi.,  1  (1905)  64  pp.,  51  figs.    Leipsi^^ 
Kmnmer. 
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Qigutt,  is  described  ;  and  the  chemical  composition  of  the  cell-walls,  etc., 
aid  pspeciallj  of  tiie  oil-bodies,  is  briefly  considered.  The  systematic 
put  of  the  work  is  not  jet  reached.  It  is  estimated  that  15  to  18  parts 
vill  be  issned. 

Osvelopment  of  Fossombronia.* — H.  B.  Humphrey  has  made  a 
itndj  of  F.  longiseta  Anst.,  which  grows  abundantly  near  Stanford 
rniFosity,  in  C^omia.  The  plants  are  capable  of  withstanding  very 
«reat  drought  during  the  dir  season,  and  when  wetted  are  often  found 
with  the  sex-organs  in  a  well  advanced  stage.  Each  leaf-lobe  in  the 
ametophyte  bears  a  single  apical  mucilaginous-cell,  with  the  functions 
of  s  ha&.  The  germinating  spore  puts  out  a  long  germ-tube  containing 
^  dilorophyll  and  much  oil;  the  first  rhizoid  appears  late.  The 
Jefdopment  of  the  antheridium  is  described,  and  exhibits  some  relation- 
^  widi  those  of  Oeothallus  and  Sphcerocarpus,  No  centrosome  was 
obKrved  during  the  stages  of  spermatogenesis ;  the  spermatid  mother- 
«eQ  divides  into  two  spermatids  without  partition-wall.  Blepharoplasts 
ippeor  de  novo.  The  behaviour  of  these  and  of  the  **  Nebenkorper  "  is 
jaoribed.  The  development  of  the  arch^onium,  the  sporophyte,  and 
fora  are  fnUy  described. 

British  Notes  and  Records.— E.  Gleminshaw  t  records  the  boreal 
oedes,  Tetrctplodon  Wormskioldii,  previously  found  by  Horrell  and 
Jooes  in  Tecsdale,  from  the  peat  below  Craig  Cailleach,  Perthshire. 
P.  Ewing  X  gives  a  list  of  the  Hepaticae  of  the  Clyde  area ;  it  contains 
113  species  ;  6  are  new  to  Britain  and  21  to  Scotland.  J.  McAndrew§ 
gires  notes  on  a  few  species  of  Riccia  from  the  Pentlands.  During  the 
ban^  the  Pentland  reservoirs  and  their  feeding  streams  were  at  a  very 
kv  levels  and  five  species  of  Riccia  were  found  growing  in  abundance 
OB  the  exposed  and  drying  mud :  R,  sorocarpa,  R.  glauca,  R.  crystallina 
ffint  record  for  SootJandV  R,  glaucescena  or  Lescyria/ia^  R.  fiuitans. 
The  latter,  associated  with  Fossombronia  cristata,  occurred  along  the 
bank  of  a  stream.  J.  Murray  |)  records  three  aquatic  mosses  from 
Hl  Kilda,  namely,  FonUndUs  antipyreiticay.  Racomitrium  acictdare,  and 
Ormmia  apocarpa. 

Tumanian  Hosses.f — ^W.  A.  Weymouth,  in  a  third  paper  on  the 
object,  gives  the  names  of  9  new  mosses,  5  of  them  with  descriptions, 
Brotheros;    a   list   of    11  species,   not   previously  recorded,  for 
mania;    the  names  of  17  new  species  of  hepatics  determinol  by 
Stephani  ;  and  a  list  of  92^epatic8,  new  records  for  Tasmania. 

Bryological  Fragments.**— V.  Schiffner  gives  notes  on  the  follow- 
ing :--di80OTery  of  PaUavicinia  LyMU  in  Austria ;  Marsupella  eryihro- 
HutOy  an  addition  to  the  Belgian  flora ;  new  stations  for  rare  mosses  in 
the  Riesengebirge ;  remarks  on  Qrimaldia  camica  C.  Mass. ;  Pallavicinia 

•  Ann.  of  Bot.,  zx.  (1906)  pp.  88-106  (2  pis.,  8  figs.), 
t  Joum.  of  Bot..  xliv.  (1906)  p.  72. 
X  Trans.  Nat.  Hist.  Soc.  Glasgow,  vii.,  1  (1904)  pp.  52-8. 
§  Trans.  Edinb.  Field  Nat.  Micr.  Soo.,  v.  (1905)  pp.  227-8. 
I  Ann.  Soot.  Nat.  Hist.,  1905,  pp.  94-6. 
5  Proc.  R.  Soc.  Tasmania,  1902  (1908)  pp.  115-82. 
••  Ottsterr.  bot.  Zoitsohr.,  Ivi.  (1906)  pp.  20-7. 


I 


ill 


192  SUMMARY   OF  CURRENT  RESEARCHES  RELATING  TO 

rvibrMpa  Schiffn.  sp.  n. ;  on  the  ooconenoe  of  Lophozia  WenzelU  in 
Upper  Austria ;  a  hepatic  new  to  North  America  {Lophozia  confertifolia),  ^^ 

Abkblih  H.  W.— lUrtindlia  XaiMaoiifU  (0.  XneUer),  tin  Bdrgw  der  Sdhwtdit- 
ehflB  Xoofflora.    (An  addition  to  the  Swedish  moss-flora.)  ^ 

[Description  of  this  species,  preyiously  gathered  once  only,  at  Verona.]  "' 

Bot,  Notiser,  1905,  pp.  815-16. 

Ball^,  E. — CkintribatiOB  4  la  flore  bnrologioiie  des  enTirons  de  Yire,  Calvados,  s, 

(Contrihation  to  the  moss-flora  of  Vire  in  Calvados.)  .*i 

[An  enumeration  of  the  local  species  of  Barhula,  classified  according  to  two 

schemes,  one  of  which  depends  on  the  transverse  section  of  the  midrib.]  ^ 

BuU.  lead.  InUmat.  G4ogr.  BoL,  xv.  (1906)  pp.  84-9.  ^ 

Baubb,  E. — ^Laab-  and  Lebermooie  Ton  Porto  Alogro.    VonoiohidB  der  Toa  Bd.  K. 
Boineok   and  Jos.  OMnaak,  1897-9,  in   Bnudliea  gosammolton  BrjopliyUa.     -^ 

glosses  and  hepatics  of  Porto  Alegre.     List  of  the  Bryophytes  collected  in     i 
rasil  by  Reineck  and  Osermak,  1897-9.)  in 

[The  species  are  arranged  according  to  localities,  etc. ;  a  few  are  new,  bat 
are  not  described.]  Verh.  k.  k.  Zool,  Bot,  Oe$.  Wian, 

Iv.  (1905)  pp.  575-60.    ^ 

BoLLBTBB,  E.— Vegatella  oonioa  (L.)  Oorda.    Xorpholo^^isth-phyiiologisoho  Koao- 
giaphie.    (A  monograph  of  its  morphology  and  phvsiology.) 

Zurich :  1905,  8vo,  82  pp.,  1  pL,  16  figs. 

Bbitton,  E.  G. — Ooebol's  Orgaiiograpliy  of  Flaats. 

[A  brief  synopsis  of  the  references  here  made  to  the  Bryophyta.] 

Bryologist,  ix.  (1906)  pp.  10-12. 

Bbothbbub,  V.  F. — ^Fragnoata  ad  floram  bryologieam  Asia  orientaUs  oonoa- 
ooDdam.    (Fragments  towards  a  knowledge  of  the  moss-fiora  of  East  Asia  J 

Trav,  8oc,  J.  Ruase  Oeogr,,  vii.  8  (1904)  pp.  10-19. 

Cabdot,  J.,  &  I.  Th^biot. — Vow  or  anrooorded  Xosioi  of  Vorth  Attorioa 

Bryologist,  iz.  (1906)  pp.  6-10. 

DusiN,  P.— Xaioi  nonnalli  noTi  o  Faegia  et  Patagonia  roportatL  (Some  new 
mosses  from  Tierra  del  Fuego  and  Patagonia.) 

[Contains  descriptions  of  81  new  ffpeoies  and  8  new  genera — Neobarbula 
(PottiacesB),  Caimptodontitim  (Grimmiaces),  MueUerieUa  (Orthotri. 
chaceas.]  Bot.  Notiser,  1905,  pp.  299-310. 

Flbisghbb,  M. — Voae  Vaoiiliaa,  Oattangon  and  Artoa  dor  Laalnaooso.  Behlvaa. 
(New  families,  genera,  and  species  of  mosses.    Conclusion.) 

[Contains  Trachypodo^fsis  (with  20  species),  BcUdwinieUa,  Bissetia,  Hovmi' 
Uodendron  (18  species),  PimuUella  (18  species),  PetutigieUa,] 

Hedwigia,  xlv.  (1906)  pp.  65-87. 

GnoBLBBBO,  M.  y ON.— Uoborsieht  dor  Laabmooso  dos  Kantoas  OraabitBdon«  lUMik 
dea  Xrgoboisooa  dor  bishoriffoa  Forsehang.  (A  general  view  of  the  mosses  of 
Canton  Graubunden,  accoraing  to  the  results  of  investigations  \j^  to  the 
present  time.)  Jahrh,  not.  Oes,  Oraubilndens,  xlvii.  (1905)  pp.  S-19a. 

H ▲  o  B  N,  J. — ^Kasd  Vorrogia  boroalis.    (Mosses  of  Northern  Norway.) 

[An  account  of  the  mosses  collected  by  Amell,  Fridtz,  Kaalaaa,  Kaurin^ 
Ryan,  Hagen  and  others,  between  1886  and  1897.] 
TrOmsd  Museums  Aarahefter,  21-22  (1899-1904)  xxiv.  and  882  pp.  (2  pla.). 

Hatnbs,  C.  C. — Oopbaloiia  Fraaeiioi  (Hook.)  Damort. 

[Description  and  notes].  Bryohgist,  ix.  (1906)  pp.  5-6  (fi^s.). 

Hbbsoo,  T.— IUo  Laabmoooo    Badeas.     Biao  bryogoographiseho  SUao.     (THe 

*  •      ■     etch.) 


moss  flora  of  Baden.    A  br^ogeographical  sketch.) 

[Continuation.  Analysis  of  the  moss-flora  of  the  beeohwoods  and  mixed 
wood  of  the  Black  Forest.  Also  a  comparison  with  the  moss-flora  of  ^K« 
Vosges.]  BuU,  Herb,  Boissier,  vi.  (1906)  pp.  121 -ST. 
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Imo,  S.<— Are  tlia  OsBtmomM  i&  fha  Aafharidiftl  Calls  of  XaxehaatU  poly- 

[Tliey  are  dis&iot  and  constant  stmotores.] 

Bot,  Mag.  Tok^fo,  zix.  (1906)  pp.  111-18. 

IiYic,  D. — Saltrag  war  Mdofflora  Toa  SarUfln.  (Oontribution  to  the  moss-flora 
ofSerria.) 

[A  short  chronological  aooonnt  of  preyions  work  done,  followed  by  lists  of 
the  oammoner  and  rarer  species  collected  hj  the  author.  A  new  species, 
Buoalypta  »erbica,  is  descnbed.]  Hedwigia,  zlv.  (1906)  pp.  92-9. 

Piaii,  B.  G. — iBdaz  BtjOlo^eiis.    (Index  of  mosses.) 
[Contizuiation.    Bhaphidoategiism  to  ThammumJ] 

Paris:  Hermann,  1906,  fasc  xzii.-xxiv.,  pp.  186-868. 

ScHiFFHXB,  V. — ^Kritisehe  Bemerinrngen  tiber  die  europiiselisn  LebarmooM  mit 
iBig  anf  die  KTSinplaTe  des  oisiMateiiwerkes  IT.  (Critical  notes  on  the 
Finimwiaii  h^patics,  with  reference  to  the  specimens  of  the  fourth  series  of 
BfiBowUspi.  8B,  DeuUeh, Nat,  Med,  Ver.  Prog,  « Lotos," 

zxv.  (1906)  pp.  109-170. 
Smith,  A. — Vtaats  at  Xoortown. 

[Records  intmr  aiia  the  occurrence  of  Bieoiocarpus  nototw,  and  of  its  yar. 
toT«t<ris— the  spore-bearing  state  of  the  plant.] 

NaturcUiit,  No.  687  (1906)  p.  868. 
8rsPHAHi,  F.^Hepaties  of  Xt.  Kfijrft* 

(last  of  86  he^cs.] 

Bot.  Mag.  Tokyo,  six.  (1906)  p.  (966). 
„       ^         Speeiss  Hepatiflanm. 

[Index  and  title-page  to  yoL  iL] 

BuU.  Herb.  Boiseier,  yi.  (1906)  pp.  69-77. 

TsiBiOT,  1. — Diagnoses  de  Qnelqiias  Xonssee  nmiTeUes.    (Description  of  some  new 

[A  pveHininary  publication  of  nine  species  from  New  Granada,  China, 
Hongk<mg.)  BuU.  Aead.  Intemat,  Q6ogr.  Bot.,  xv.  (1906)  p.  40. 

ToftSA,  V. — Bryu  badinai  Brash. 

[Thoogh  rare  elsewhere,  this  plant  is  common  near  Schwiebus.  The  author 
deseribes  seven  variations  of  sporogonium  caused  hj  variations  of  soil  on 
whioh  the  pUmts  grew.]  Hedwigia,  xlv.  (1906)  pp.  116-18  (figs.). 

Thallophyta. 

AlffflB. 

CBy  E.  B.  Oipp.) 

Britisli  Marine  Alga.^— E.  A.  L.  Batters  publishes  some  inter- 
otn^  notes  on  eleven  new  or  critical  species  of  British  marine  dg»,  of 
vUm  two  are  new  to  science,  and  at  least  three  are  representatives  of 
geaen  never  before  found  in  Britain.  The  novelties  are  Diplocolon 
MK^  which  is  epiphytic  between  the  cortical  cells  of  OocUum  tommtosum ; 
aid  Meseglaia  negUUa^  which  greatlj  resembles  M.  Oriffithsiana^  but  is 
Jistingniihed  by  the  very  much  shorter  cortical  filaments  and  the  pro- 
portionaDy  large  spores.  The  other  species  treated  of  are :  CMoroghea 
ttktrtulom  Wule,  Chaiobolus  gibbus  Bosenv.,  Ohthrix  consociata  Wille, 
r^Hiiwa  luafugum  Knck.^  Leathssia  ompa  Harv.,  here  first  recorded 
TOB  Ireland;  Dictyota  spiralis  Hont.,  AerochaUium  AlaruB^  Rhodo- 
dmim  pmiciUtforms  Boeenv,,  and  Rhododermis  degans  Oronan  var. 

♦  Joum.  of  Bot.,  xUv.  (1906)  pp.  1-8  (1  pi.). 
Apra  18th,  1906  0 
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ZosUrieola  Bait.    A  plate  ]&  given  which  shows  Dictyota  spiralis  and  the 
two  new  species. 

Phyoologieal  Studies.^  —  M.  A.  Howe  continues  his  stadias  on 
marine  algse,  based  on  material  collected  by  himself  in  the  West  Indies. 
He  describes  as  new  species,  HdHmeda  fawj^m^  AvrainvHUa  lem, 
Cladocephdlus  scoparius^  the  type  of  a  new  genus  between  AvramviiUa 
and  Daotea,  Sarcommia  filammtosa^  and  Ihidresnaya  crassa.  Critical 
notes  are  given  on  Caulerpa  crassi/olia,  C.  serttUarioides,  AatabtUuni 
FarlotoUy  Bataphora  OerBtedi^  and  its  variety  occidmtdHs  (=  Dasycladtu 
occidentalis  Harv.),  Nsomsris  Gokm^  Fucm  spiralis^  and  F.  Poiiei.  Al 
these  notes  contain  valuable  information  as  to  types,  synonymy,  anc 
habitat,  the  author  having  collected  many  of  the  species.  His  notes  oi 
the  original  types,  seen  by  him  in  various  European  herbaria,  ar 
specially  valuable. 

Floating  Marine  AlgSB.f — L.  E.  Bosenvinge  has  made  a  study  c 
the  marine  algss  thrown  up  on  the  west  coast  of  Jutland,  and  he  enu 
merates  them  and  adds  notes  on  their  place  of  origin  and  conditioi 
No  less  than  44  species  have  been  carried  over  from  foreign  shore 
either  by  the  current  which  flows  from  the  English  Channel  along  ib 
Dutch  and  Oerman  coasts,  or  by  that  which  passes  from  the  AUanti 
along  the  North  of  Scotland,  down  the  Eastern  coasts  of  Great  Britaii 
and  across  the  North  Sea.  Of  these  44  species,  39  were  brought  ov< 
by  Ascophyllum  and  ffimanihalia,  and  5  were  fixed  on  floiUing  planh 
The  species  which  has  travelled  furthest  is  a  Laminaria^  with  a  nollo 
stem,  which  may  be  L.  longioruris^  from  Greenland  or  North  Ameria 
or  it  may  be  L.  faero&MiSy  from  the  Faeroes  and  East  Iceland.  Of  t] 
44  species,  27  were  found  bearing  organs  of  reproduction,  and  the  aath 
is  inclined  to  think  that,  in  many  cases  at  least,  the  spores  are  canable 
germination.  The  fact  that  manv  of  these  species  are  not  founa  livi 
on  the  coast  is  probably  due  to  tlie  unsuitable  conditions  whidi  obta 
there. 

Principle  of  Systematising  Corallin».| — ^E.  Tendo  has  made  f  i 
ther  studies  on  the  group  of  the  Coiallinse,  and  he  publishes  his  vie 
on  the  validity  of  certain  characters  from  the  point  of  view  of  dac 
fication.  He  considers  the  most  reliable  character  to  be  that  of  1 
reproductive  organs ;  then  the  internal,  and  finally  the  external  stmcti 
of  the  thallus.  He  deals,  first,  with  '^  propagating  organs,*'  and  Aia 
the  difficulties  of  distinguishing  the  genera  satisfactorily.  He  finds  ti 
in  plants  placed  hitherto  in  AnqfJuroOy  the  spores  are  sometimes 
meauUary  and  sometimes  of  cortical  origin,  but  always  constant  in  < 
and  the  same  species.  '^  Ramification  *'  forms  the  next  subject,  and  i 
is  followed  by  remarks  on  articnli  and  genicula.  The  genicolatioi 
regarded  by  uie  author  as  the  steadiest  character  next  to  the  mod* 
fertilisation.  The  whole  of  this  work  is  to  be  published  at  gre 
length  and  in  more  detail  in  the  'Journal'  of  the  College  of  Soie 
Tokyo. 

•  BuU.  Torrey  Bot.  Club,  xxxii.  (1906)  pp.  668-686  (7  pis), 
t  Bot.  TidBsk.,  xxvii.  (1906)  pp.  88-106.  French  r^som^ 
t  Bot.  Mag.  Tokyo,  xiz.  (1906)  pp.  116-26. 
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Hew  Ctenns  of  Chlorophyces.* — ^A.  Borzi  describes  a  new  genus  of 
CStroolepidaoese,  Zoddaa^  iJlied  to  PiUnia  Eutz.,  Mkrothamnion  Kntz., 
and  Leptosira  Borzi.  It  contains  a  single  species,  Z.  viridis^  which 
zrows  on  the  damp  volcanic  rocks  of  the  island  of  Linosa  in  the 
Mediterranean.  It  spreads  itself  as  a  green  membranaceons  cmst  over 
die  mbstratnm,  is  200-300  /a  high,  and  consists  of  a  mass  of  confervoid 
fihmenta,  which  are  much  branched,  and  generally  from  one  side 
only.  The  interior  of  the  mass  gradually  comes  to  have  an  almost 
psr^diymatous  appearance,  but  at  the  surface  the  filaments  are  quite 
^bdnct  A  characteristic  of  this  new  genus  is  the  presence  of  a  smgle 
ptrietal  chromatophore  inside  each  cell,  shaped  like  a  disk,  and  destitute 
Hi  pyrenoidfl  and  starch. 

Britiflh  De8]nidiacea.t— W.  &  0.  S.  West  have  brought  out  the 
second  volume  of  their  monograph  of  the  British  Desmidiacess.  It  con- 
tinoes  the  treatment  of  the  Cosmariese,  and  deals  fully  with  the  genera 
&U8trum^  MicrasUriaSj  and  Cosmarium.  Two  new  species,  Euastrum 
mmdnmtse  and  Cosmarium  subquadrans^  and  five  new  varieties  of 
oistmg  species  are  described.  There  are  82  plates,  containing  both 
ttkmred  and  uncoloured  figures. 

Desmids  of  New  Hampshire.t— J.  A.  Gushman  concludes  his  list 
of  DesmidB  from  New  ELampshire,  in  which  he  records  253  species  and 
Ttfieties.  Up  to  the  present  time  only  74  species  had  been  recorded 
from  that  StG^  so  that  179  additions  have  been  made  by  the  author. 
He  notes  that  a  granitic  country,  or  one  wit^  old  geological  rocks, 
fnmiBhes  a  greater  number  of  species  than  a  soil  of  younger  geological 
^irigin.  Thus  from  a  single  collection  made  at  Pudding  Pond,  North 
Oonway,  there  were  identified  126  species  and  varieties,  exactty  one  half 
ci  the  whole  number  recorded  from  all  sources  in  the  State.  The  author 
anticipates  that  many  more  species  will  yet  be  recorded  from  New 
Hampshire. 

Plankton  of  Danish  and  Scottish  Lakes.S — G.  Wesenberg-Lund, 
who  has  pabliahed  the  results  of  his  various  studies  on  the  plai&ton  of 
Danish  Lakes,  now  makes  a  comparison  between  that  and  the  plankton 
4tf  the  lochs  of  the  Caledonian  Canal  and  a  few  Lowland  lakes,  especially 
Lodi  Leven.  His  remarks  are  placed  under  the  following  headings : 
Oeoezal  ranarks  on  the  natural  conditions  of  the  I^mish  and  Scottish 
hkes ;  the  organisms,  and  their  relations  to  the  different  life-conditions ; 
the  ii^aence  of  the  organic  life  upon  the  lakes  themselves  and  their 
jDrroondings.  A  few  words  on  his  visit  to  the  Lowland  lakes  are 
followed  by  some  general  conclusions  not  connected  with  algss,  and  a 
UUiography.  In  comparing  the  organisms  of  Denmark  and  Scotland, 
he  notes  the  great  dinerence  in  almost  every  particular.  The  Scotch 
kdui  are  marked  by  an  excess  of  humic  acid  and  a  total  absence  of  lime. 
T^  CyanophycesB  are  not  abundant^  nor  are  certain  of  the  Diatoms ; 
whik  the  Desmids  are  astonishingly  rich  and  varied.    This  rich  Desmid 

•  KooT.  Notar.,  xyii.  (1906)  pp.  14-16. 

t  Printed  for  the  Bay  Society,  London,  1905,  z.  and  204  pp.,  83  pis. 

:  Bhodora,  viL  (1906)  pp.  251-^. 

I  Ptoo.  Boy  8oc.  Edinburgh,  zzv.  (1906)  pp.  iOl-48  (2  pis.). 

0  2 
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flora  is  explained  by  the  antihor  in  a  plausible  tiheory,  which  is  that  the 
Desmids  are  constantly  being  renewed  from  the  sorronnding  moss- 
covered  hills  and  bogs  which  are  their  natural  habitat.  He  points  out, 
too,  that  adaptation  to  their  new  habitat  is  gradually  taking  place,  as  is 
shown  in  the  elongation  of  spines,  etc.  The  quantity  of  plankton  in 
the  Highland  lochs  is  very  poor  relatively,  and  the  effect  of  the  more 
even  temperature  in  Scotland  is  shown  by  the  far  less  pronounced 
seasonal  cnange  than  is  found  in  the  Danish  lakes.  The  water  of 
Scotch  lochs  is  not  affected  in  colour  by  the  plankton,  and  the  deposition 
of  organic  matter  is  small.  The  depth  of  the  Scotch  lochs  is  greatei 
than  that  of  the  Danish  lakes,  and  uiey  are  also  of  a  more  permanent 
character. 

Phytoplankton  of  Lake  Thau.* — J.  Pavillard  has  made  adetailec 
study  of  the  phytoplankton  of  this  small  lake,  near  the  zoologica 
station  of  Oette.  He  divides  his  paper  into  four  parts.  The  firsi 
is  devoted  to  a  general  description  of  the  lake,  considered  from  tin 
geo^phical  and  physiogra{>hical  point  of  view.  The  second  part  ti^eat 
of  the  vegetation  m  the  environs  of  the  lake,  namely,  that  of  the  done 
and  dry  sea-sand,  the  damp  sand  and  brackish  water,  and  the  phyto 
benthos.  This  leads  on  to  the  principal  part  of  the  paper,  which  deal 
with  the  phytoplankton  from  the  quantitative  and  qualitative  pomts  o 
view.  The  species  found  are  enumerated,  and  references  are  given  t 
synonyms  and  literature,  as  well  as  occasional  notes  as  to  the  season  o 
of  greatest  abundance  of  the  species.  The  fourth  section  deals  witi 
questions  of  distribution,  and  with  formations  and  associations.  A  li£ 
of  bibliography  is  followed  by  a  map  of  the  lake  and  its  surroundingi 
and  three  puttes. 

Plankton  flrom  the  Schdnenbodensee.f — M.  Tanner-Fullema 
describes  a  new  plankton  organism,  Rhapidium  Chodaa^  and  gives  lists  < 
the  summer  and  autumn  plankton  of  the  above-mentioned  lake  net 
Wildhaus,  in  St.  Gkill  canton.  22.  ChodaU  occurs  abundantly,  CeraUum 
rare,  and  AsteriomUa  gracUlima  is  usually  absent. 

Phytoplankton  of  the  Antarotio  Ooean.:^— O.  Earsten's  report  < 
the  phytoplankton  collected  by  the  Oerman  Deep-sea  Expedition,  < 
board  the  'Yaldivia,*  not  only  brings  tc^ether  for  the  first  time 
complete  list  of  Antarctic  species,  but  also  deals  with  auestiona 
supreme  interest  re^rding  the  distribution,  biology,  and  aevelopntie 
of  plankton  algsd.  His  work  deals  with  the  verticcQ  distribution  of  \ 
species  and  the  qualitative  variation  in  the  successive  zones  of  depti 
the  effect  of  light  and  darkness  on  certain  genera;  on  dimoi^hisr 
resting  spores ;  microspores ;  the  effect  of  ocean  currents  on  distril 
tion ;  ana  many  other  equally  important  subjects.  The  bulk  of  livi 
plant-organisms  is  almost  entirely  confined  to  the  upper  layer  of  20O  i 
the  maximum  occurring  between  40-80  m.  The  nature  of  the  planl:t 
characteristic  of  the  different  depths  is  analysed.     In  the  systenia 

*  Inst.  Bot.  University  Montpellier,  M^m.  2  (1905)  116  pp.,  map,  8  pis. 
t  BuU.  Herb.  Boissier.  vi.  (1906)  pp.  166-8  (1  pi.}. 

X  Wiss.  Ergeb.  deutsob.  Tie£Bee-£lxpedition-yaldiyia,  1896-99,  ii  Jen^   ]jS 
19  pis. 
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fvfc  86  new  species  are  described,  of  which  82  are  diatoms,  and  one 
Rpneseuts  a  new  genos  of  Halo&rohsBTaceaB.  The  author  takes  special 
aoie  of  the  fonn  and  position  oi  the  chromatophores  as  a  systematic 
oancter. 

Bolgurutn  Algs.*— St.  Petkoff  gives  a  list  of  89  fresh-water  algae, 
^  im&ding  Diatoms,  collected  in  three  localities  on  the  heights  of  the 
BOain  Bulgaria.  Twenty-fonr  species  are  new  records  for  Bulgaria. 
&e  anne  a^iior  t  records,  with  cntical  notes,  some  marine  and  brackish 
viter  aim  from  the  Bulgarian  shores  of  the  Black  Sea,  from  Atlinan  to 
I^oonn-Koiilak ;  the  list  contains  49  species, 

Peridinesd.t — 0*  ^ntz  publishes  an  account  in  German  of  the  prin- 
q»l  points  contained  in  two  papers  which  have  already  appeared  in  the 
bopvian  language.  The  first  contains  an  enumeration  of  Peridinese, 
ffioo-flagellatse  and  Bacillariaoeae  ft*om  the  Quamero,  together  with 
nascks  on  the  plankton  of  that  part,  with  e^)ecial  regard  to  the  varia- 
tun  of  the  Ceratia,  The  second  df  the  Hungarian  papers  consists 
rf  two  parts,  of  which  only  the  second  is  published  here.  It  contains 
ohervationB  on  various  morphological  conditions,  on  the  division, 
defdopment  and  homologies  of  Phdlacroma  Jourdani,  Geratocwrys 
krnda^  and  the  genus  Ceratmrn. 

Cbasb,  H.  H.— Vlora  miehigtaaaiif :  Alg»;  Diatomiof . 
[A  list  of  Miohigan  DiatomaoesB.] 

Ann.  Bep,  Mich.  Acad.  Sci.,  v.  (1904)  pp.  166-9. 

Slxvxijv,  a. — BswihTsfhirag  dsr  aeoai  Art:  Llthothsmiitmi  miixaaiilmimllaikliL 
(D— Bxiptioii  of  a  new  speoies.) 

[Pound  at  a  depth  of  90-100  feet  off  the  Marman  ooast ;  is  distingoished 
from  all  allies  by  its  two-spored  sporangium,  and  belongs  to  the  group 
ETanidffi.    Its  habit  is  much  influenced  by  physical  factors.] 

Bull,  Jard.  Imp4r.  Bot.  8t.  PMersbourg,  v.  5,  6  (1905)  pp.  189-94. 

GirienBK,  F. — tnr  la  eoiii«rYmtio&  des  algnes  d'eau  doaet.    (On  the  preservation 
Ql  fresh-water  ^g».)  JBt^.  Sc.  Pharm.,  xii.  (1905)  p.  289. 

HoBKB^  6. — Mflae«apliiie1ie  Stndien  im  OeUete  dar  Montigglerseen  (Slid  Tirol) 


^.   ftokiiehtiguig  ihzer  Biologie.  (Sehloss.)     (Monographioal 

itedias  in  the  region  of  the  MontiRgler  Lakes  in  South  Tyrol,  with  special 
ngard  to  their  biology.    Conclusion.) 

Areh.  Hydrobiol.  u.  Plankton,  i,  2  (1906). 

Hazza,  a. — Bmg§io  di  Algdogia  Oeeaaiea.    (Essay  in  oceanic  algoloflnr.) 

[A  continuation.    Deals  with  the  genera  Scmaia,  QdUuMwra,  Chaiangittm, 
Chortooolax,  and  Wrangeiia.'}  Nuav.  Nokur.,  xviL  (1906)  pp.  1-13. 

MieuLA,  W. — ^Xryptofuneii-Tlonu    Alj^en.    (Gryptogamic-flora.    Algae.) 
[Diatomaoee :  uaimpyUmeiB  to  Diphneis.'] 

Thomi*8  Flora  von  DetUsMand,  vi.  lief  25,  pp.  209-24  (5  pis.). 

Gera:  Zezschwitz,  1905. 

HoTTiKB,  D.  H.—  The  Dorelopmeiit  of  the  Spermatoioid  of  Obanu 

Proc.  Ind.  Acad.  8cu,  1908-4,  p.  187. 


*  Period.  Spissani^,  IxvL  (1905)  pp.  222-89. 

t  AmL  da  l^niTeralt^  de  Sofia,  i.  (1905)  pp.  168-80. 


X  Math.  Naturwiss.  Ber.  Ungam,  xx.  {1902).    Leipzig,  1905,  pp.  96-144  (66  figs.). 


198  8UMMABY  OF  CURRENT  RESEARCHES  RELATING  TO 

STBA8BnBOE3,K--ZiirFrageBiiiM€toii«ratUmswMlis«UMn«opliy«MB.  (Oil 
the  question  of  alternation  of  generations  in  PhsBophvoeaB  J 

[Treats  of  tiie  subject  from  the  point  of  view  of  the  changes  in  the  nuolear 
structure.]  BoL  Zeit.,  Ixiv.  (1906)  pp.  1-7. 

ToBEiXB,  F.— ITeber  Bageneration  und  PolAzit&t  sowie  verwaiidte  Waehithuas- 
▼orgaage  bei  Polyilphonia  und  anderen  Algon.  (On  regeneration  and  polarity^ 
as  well  as  iJlied  phenomena  of  growth  in  Polysiphonia  and  other  algn.) 

Jahrb.  Wiss.  Bot,  zlii.  (1905)  pp.  461-^i03  (3  pU.). 

Walkeb,  N.— Pond  Vegetation. 

[A  study  of  the  vegetation  in  ponds  near  Bramhope,  Leeds.  In  addition  to* 
the  Fhiuierogams,  were  found  abundant  plankton — Peridimum  tdbulakim 
and  CyanophyoesB ;  also  in  winter  occuned  associations  of  (Edogonium 
and  Tribonema ;  and  in  summer  of  Mougeotia,  Spirogyra,  Tolypothrix, 
Anabana,  Phofinidiumt  Microcystis,'] 

NaiuraUst,  No.  585  (1905)  pp.  905-11. 

Yendo,  K«— Plankton  Diatoms  of  MisakL    [In  Japanese.] 

Bot  Mag.  Tokyo,  xiz.  (1906)  pp.  257-65. 

Zebnov,  S.~8ur  la  ehaagoment  annual  du  planeton  da  la  Mar  Voira  dam  la  baia 
da  Mbastopol.  (On  the  annual  change  of  plankton  of  the  Black  Sea  in  the  Bay 
of  SebastopoL)  Bidl.  Accad.  L  Sci.,  8L  Petersbourg,  ser.  4,  zx.  (1904). 


Fangi. 
(By  A.  LoBBAiK  Smith,  F.L.S.) 

Marine  Phycomyoetes.*— H.  B.  Petersen  presents  a  study  of  Chytri- 
dine«  parasitic  on  varioos  marine  algse,  most  of  which  he  lias  collected 
and  examined  himself.    As  a  rnle,  the  only  stage  recognisable  in  the 

rimens  is  the  sporangial  stage,  and  it  is  extremely  difficult  to  follow 
development,  as  the  zoospores  die  off  in  the  cultures,  partly,  no 
doubt,  on  account  of  the  different  conditions  between  the  open  sea  and 
the  culture  tanks.  Petersen  collected  on  the  coast  of  Denmark  and 
further  north.  He  found  specimens  most  readily  in  quiet  watei 
where  the  force  of  the  waves  was  less  powerful.  He  reviews  in  all  2  £ 
species,  which  he  groups  under  two  divisions :  Monolpidiaceae,  EnrychaS' 
macese,  and  Merolpidiacese  under  Myxochytridinse ;  Holochyteriaoe®  anc 
Sporochytriacese  under  MycochytridinsB. 

Studies  in  Ery8iphace».t — E.  S.  Salmon  publishes  a  paper  oi 
endophytic  adaptation  shown  by  Erysiphe  graminia  under  cultural  con 
ditions.  This  fungus  has  always  b^n  regarded  as  a  strict  ectoparasite 
the  hyphse  of  the  mycelium  being  confin^  to  the  external  surface  of  tli 
epidermis,  and  merely  sending  haustoria  into  the  epidermal  cells.  O 
sowing  conidia  of  the  fungus  on  a  wounded  portion  of  a  leaf,  h 
found  that  the  fungus  had  grown  down  into  the  tissues  of  the  leaf,  s 
far  as  the  lower  epidermis.  Patches  of  conidiophores  were  formed  o 
the  surface  of  the  wound,  and  conidiophores  were  also  produced  in  tb 
intercellular  spaces.  They  grew  usuidly  in  a  vertical  position,  but  i 
some  cases  thejr  were  seen  in  a  horizontal  position.  The  writer  sngges 
that  other  species  of  Erysiphacese,  while  normally  ectoparasites,  may  tal 
advantage  of  wounds  or  punctures  to  penetrate  we  leaf. 

*  Overs,  k.  Danske  Vidensk.  Selsk.  Forb.»  No.  5  (1905)  pp.  4d9-88  (11  figs.). 
t  PhiL  Trans.,  Series  B,  cxoviii.  (1905)  pp.  87-97. 
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R.  Maire  *  in  his  paper  on  Erjsi^haooad  makesa  serieB  of  sjBtematic 
aota  cm  seretal  species  ;he  then  criticises  Salmon^sviewsastoJ^.totiTM^ 
bong  the  type  of  a  new  genns  on  acooont  of  its  endophytic  character, 
tbe  branchea  conidiophores,  and  the  single  terminal  conidiom.  He 
states  that  internal  myceliom  exists  in  several  other  species.  He  notes 
fiffth^  that  endophytic  mjoeliam  is  associated  with  tnickened  ^^dls  in 
the  epid^TQ^  cells  of  the  host  or  with  the  existence  of  a  hTpodermal 
kj&  which  renders  the  surface  of  the  host-plants  badly  adapted  to 
Boariah  the  fongns.  Endophytic  mycelium  in  Erysiphace»  represents 
m  idaptafeion  of  the  parasite  to  the  conditions  of  the  host,  and  not  a 
pdmitive  or  generic  character. 

Hypocrea  riceioidea-t— James  McAndrew  calls  attention  to  this 
ore  fongns,  which  has  been  fonnd  by  him  in  four  looedities  in  New 
Gallowaj.  ^  It  grows  on  dead  willow  in  damp  marshy  places,  and  when 
in  Tigoronfl  growth  forms  conspicaons  patches  of  a  fleshy,  orange,  and 
iobed  appearance  like  a  Bieeia"  It  had  previonsly  been  found  by 
Bolton  in  1790,  and  it  has  been  collected  in  Mecklenburg,  and  in 
Fnaoe  near  Limoges. 

Fertilisation  in  Sphnrotheca4— Y.  H.  Blackman  and  H.  G.  Fraser 
Teoord  some  observations  made  on  Spharotheea  Humtdiy  which  confirm 
Hiiper's  views  of  fertilisation  in  this  fungus.  They  find  oogonium  and 
antberidinm  -dose  tc^th^,  and  with  open  communication  Between  the 
tmo  organs.  '  Each  is  nucleated  at  first,  then  when  two  nuclei  are  visible 
in  the  oc^onium  the  antheridium  is  seen  to  be  empty.  They  re^ud  the 
oogoninm  as  a  '' uninucleate  ascogonium,  whicn,  after  fertiusation, 
devdope  into  a  row  of  cells — the  ascogenous  hypha  of  which  the  penul- 
tonate  cell  becomes  the  ascus." 

Biology  of  Stictis  Pani2zei.§— 6.  Cuboni  has  continued  his  study 
of  this  fcu^^us,  which  causes  the  disease  of  olive-trees  termed  "  brusca.  * 
He  finds  that  on  the  under  side  of  the  leaf  pycnidia  are  produced  in  lars;e 
numbers  early  in  the  season.  At  a  later  stage  Stictis  is  formed  on  the 
upper  surface.  He  found,  also,  that  the  condition  of  the  leaves  had 
amdi  to  do  with  the  growth  of  the  fungus — if  the  acidity  was  high,  then 
they  were  receptive  to  the  parasite. 

Sclerotial  Disease  of  Forsythia.n  —  A.  Osterwalder  describes  a 
disease  of  thisplant,  which  is  attacked  by  the  f un^  at  the  time  of 
blononiin^.  The  flower  is  infected,  and  the  myoehum  passes  down  to 
the  branches  and  kills  them.  Though  the  decaying  flowers  were  in- 
ferted  with  BUrytis  cineren,  culture  experiments  prov^l  that  the  fungus 
that  had  penetrated  the  branches  and  Idlled  them  was  not  identical  with 
the  Biftrytis,  It  formed  sclerotia,  but  never  any  conidia.  Sclerotia 
were  collected  from  the  diseased  plants,  and,  when  placed  in  favourable 
conditions,  they  developed  apothecia,  which  proved  to  be  identical  with 

•  BulL  Soc.  Soi.  Nancy,  aer.  3,  vi.,  faso.  2  (1905)  pp.  31-7  (1  pi.).  See  also  Bot. 
OMtealbL,  zeijL  (1906)  pp.  618-19. 

t  Trajig.  Bdinb.  SHoId  Nat  Club,  v.  (1906)  p.  169. 
t  Aim.  of  Bot.,  xiz.  (1905)  pp.  367-9. 
{  Atti  B.  Aooad.  Linoei,  oooU.  (1906)  pp.  730-3. 
f  ZeitMhr.  Pflansenkr.,  zr.  (1906)  pp.  821-9  (1  pi.). 
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SderoUnia  Libertiana.  It  was  found  that  the  afioospoTes  ooold  not  ti'm 
directly  infect  the  living  tissue :  they  genninated  on  the  withering  flower-  s  r^  s 
petals,  and  infection  always  took  place  just  as  the  flower  decayed.  li^ 

Underground  Fungi  in  Hungary.* — L.  Holl6s  has  unearthed  quite  i  ^ 
a  number  of  truffles  and  other  underground  fungi  in  the  "Pester  at 
Comitat."  It  is  a  dry  region,  peculiarly  poor  in  fungi,  where  only  ,^^j 
evanescent  forms,  sucn  as  Goprinus^  or  those  that  could  withstand 
drought,  like  LycopedinesB,  were  to  be  found.  There  is  not  much  wooded 
land,  and  the  trees  are  chiefly  oaks,  with  a  few  poplars ;  the  age  of  the 
trees  was  from  20-25  years.  Holl6s  made  use  of  a  sow  to*  determine 
the  localities  where  truffles  were  to  be  sought  They  grew  at  the 
edge  of  the  wood,  or  in  some  light  place.  Fourteen  species  are  re-  :£^ 
conled,  two  of  them  only  known  from  France,  and  one,  EHaphomyee»  ;^^.i 
rubescmsj  only  from  Hesse-Nassau.  ^v^;^ 

Life-History  of  Hypocrea  alutacea.f — This  fungus  has  generally  ^^m 

been  regarded  as  a  parasite  on   species  of   Clavaria  or  S^^okhukKriOj  '^:^< 

the  mature  form  being  very  much  like  either  of  these  fungi.    G.  F.  c^j 

Atkinson  has  now  made  cultures  of  the  fungus  on  slices  of  LaetariuSf  %vi 

and  has  proved  that  it  is  an  autonomous  species  saprophytic  on  various  it^ 

substances.    Other  species  of  Hffffocrea  form  low  cushions  or  incrus-  y^^ 

tations  in  which  the  perithecia  are  imbedded,  and  Atkinson  considers  .*e^. 

that  the  genus  Podostroma  Earst.,  founded  on  a  species,  P,  leucopus^  ^^^ 

that  grew  on  a  decaying  insect,  should  be  revived.    The  description  \i^ 

given  by  Earsten  fite  exacdy  the  species  H.  alutacea^  the  only  dif-  \. 
ference  being  that  of  habitat;  it  is  therefore  proposed  to  name  the 

^ut  Podostroma   dlutacsa.     Atkinson   includes    under   the   spedes  ^'^ 

Aarsten*s  P.  leucopus^  and  also  Hypocrea  LloydU^  recendy  describe  by  ^^ 
Bresadola,  but  not  differing  materially  from  P.alutacea, 

Aspergillus  bronchialis-t— Fritz  Blumentrett  describes  ibis  fungus,      ^^ 
discovered  by  him.    He  compares  it  with  A.  fumigatus,  and  gives  an 
account  of  the  various  cultures  of  each  species  on  potato,  sugar,  alkaline 
and  acid  substrata,  gelatin,  and  on  moist  rice.    Detailed  accounts  of  the      V^ 
growth  of  the  fungi  are  tobulated.  ^^ 

Hyphomycete  Parasitic  on  the  Vine.§  —  L.  Gabboto  describes 
tubercles  on  vine  branches  caused  by  the  presence  of  the  fungus  PionnoUa 
Cesatii.  Incidentally,  he  remarks  that  he  found  no  trace  of  the  lichen- 
characters  ascribed  to  the  plant  by  Briosi  and  Fameti.  PionnoUs  ^ 
forms  a  thin  red  crust  on  the  branches,  and  conidia  are  produced  at 
the  tips  of  the  branching  hyphse.  The  mycelium  penetrates  the  tissue  ^ 
of  the  vine,  resulting  in  hypertrophy  and  deformation  of  the  infected 
parts,  and  causing  much  damage  to  the  vines.  Advice  is  given  as  to 
the  best  means  of  checking  the  disease. 

Disease  of  Pear-Trees.||—  Rodolf  o  Fameti  states  that  some  varieties 
of  pears  are  almost  constontly  more  or  less  covered  with  brown  spots. 

•  Math.  NaturwiBs.  Ber.  Ungam.,  xx.  (1906)  pp.  907-11. 
t  Bot.  Gazette,  xl.  (1906)  pp.  401-16  (8  pis.) 
X  Ber.  Deutsoh,  Bot.  Ges.,  xxiii.  (1904)  pp.  419-27  (1  pi.). 
§  Nuovo  Giorn.  Bot.  Ital.,  xii.  (1906)  pp.  488-93  (1  fig.). 
I  Ann.  Myool.,  iii.  (1906)  pp.  433-6  (6  figs.). 
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to  a  parasitic  ftmgiiB,  Maeromorium  Sydomanum  sp.  n.  The 
ige  is  confined  to  the  snrfaoe  of  the  fruit,  Uie  interior  tissae  not 
bong  affected  ;  but  when  the  fruit  is  attacked  at  an  early  stage  its 
povth  is  stopped.  Spore-development  is  described,  and  a  diagnosis 
dUbtEp&cisB  18  added. 

Bkaeodinm  Cellare  as  a  Hemiparasite.* — ^Yittorio  P^lion  describes 
acMe  in  which  the  cellar  fongos,  a  saprophyte,  developed  as  a  parasite, 
ittickingstored  chestnuts,  and  sometimes  destroying  large  nnmbers  of 
them.  The  mycelium  is  white  at  first,  but  becomes  deep  brown  with 
i^e.    The  fmctification  recalls  that  of  Cladosporiuim^  Cladotriehum^  etc. 

Biology  of  Helminthosporinm  gramin6um.t— F.  Noack  confirms  the 
^A  already  done  bv  Diedicke  on  this  fungus,  and  adds  notes  and 
tttiervations  that  he  himself  has  made.  Towards  the  end  of  the  year 
the  fungus  forms  sclerotia,  which  have  been  found  on  barley  stubble, 
tad  on  these  are  produced  perithecia  of  Flsoipora  triehostoma.  The 
aatiior  made  cultures  of  the  ascospores,  and  got  again  the  mycelium  and 
ipores  of  H.  grammeum.  The  **  streak  **  disease  due  to  this  fungus  is 
froduoed  in  tdie  early  part  of  the  year,  and  may  arise  from  mycelium  in 
the  AaS  of  the  seed,  from  conidia  adhering  to  tiie  seed,  from  the  first 
beginnings  of  sclerotia  attached  to  the  sbeaUis,  or  from  ascospores.  The 
lodior  considers  that  the  disease  causes  considerable  loss.  The  fungus 
irawB  only  on  Hordeum  di$tie?mm.  Deep  ploughing  of  the  stubble 
vQold  be  advisable  to  prevent  the  spread  of  the  disease. 

YegetatiYe  Life  of  the  Bust  Fungu84  —  Jacob  Eriksson  con- 
tomes  his  studies  on  Uredineae.  He  passes  in  review  the  possible 
Kthods  of  development  of  these  fungi.  He  caused  all  barberry  bushes 
to  be  uprooted  in  the  near  neighbourhood  of  his  experimental  plots,  and 
■*^ —  the  impossibility  of  iiSfection  having  taken  place  from  aecidio- 
He  thinks  it  possible  that  infection  may  be  caused  by  sporidia, 

^  tJbat  has  not  been  proved  experimentally.  Wintering  of  the 
fongus  he  states  is  impossible  in  the  uredo  stage.  Eriksson  examined 
young  blades  of  grass,  where  the  fungus  might  be  expected  to  appear, 
and  found  no  trace  of  mycelium,  but  he  found  the  more  dense  con- 
<Stk>n  of  the  protoplasm  indicating  Uie  presence  of  mycoplasma.  At 
more  advancea  stages  he  saw  the  mycoplasm  developing  to  fungus 
mycehnin,  and  the  disorganisation  of  the  host-cells. 

ITredtnesB. — I.  Yestergren  §  has  prepared  a  monograph  of  the  species 
of  Uromyees  that  grow  on  Bauhinia.  The  material  was  collected 
mostly  in  BrasQ.  Only  one  species  has  been  found  in  the  Old  World, 
Urmnycss  vmrueuloaus  on  Bauhinia  tommtosa^  in  Ceylon.  Yestergren 
gives  an  account  of  17  species,  several  of  which  are  new. 

H.  O.  Juel  {  has  conducted  a  series  of  culture  experiments  with  the 

•  Atli  R  Aooad.  Linoei,  oooii  (1905)  pp.  740-8. 

t  Zeitflohr.  Pflanxenkr.,  heft  4  (1905).  See  also  Gentralbl.  Bakt.,  xv.  (1905) 
pp.  484-5. 

:  KgL  Svenska.  Vetensk.  Akad.  Handl.,  zzzix.  No.  5  (1905)  pp.  1-41  (2  pis.). 
See  aleo  Bot.  Gentralbl.,  xoix.  (1905)  pp.  586-7. 

I  ArkiT  Bot.,  iv.  No.  15  (1905)  84  pp.,  2  pis. 

1  Op.  oit.,  No.  16  (190  )  5  pp.,  1  %. 
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.^idiom  foiind  on  Ranunculus  auricomus.  He  finds  that  the  alternate 
f  onn  is  Uromyces  praUnsis — ^the  luredo-  and  teleatospore  f  onna — ^parasitic 
on  Poapratmsis. 

Feodor  Bncholtz  *  has  made  a  list  of  the  species  of  Puccinia  that 
have  been  fonnd  in  the  Baltic  provinces  of  Bnssia.  Such  a  list,  he 
holds,  is  most  nsefnl  in  determining  the  various  life-histories.  Thus,  if 
one  or  other  form  of  a  heteroecioos  rost  is  constantly  found  in  a  locality 
where  the  alternate  host  does  not  grow,  the  fungus  must  be  able  to 
survive  without  changing  its  host.  Bncholtz  records  102  siMcies,  two 
of  which  are  new.    He  s^ds  critioed  notes  to  many  of  the  species. 

A  series  of  culture  experiments  have  been  made  by  Ed.  Fischer  t  on 
Uredinese.  He  found  that  spores  of  Pucaniastrum  Padi^  when  sown 
on  the  twigs  of  firs,  only  produced  mycelium  in  the  tissues ;  when  sown 
on  the  flower,  SBoidia  and  pycnidia  grew  in  great  abundance  on  the 
scales  of  the  cones.  He  hoR  prov^  also  that  Puccinia  liliacsarum 
grows  on  Omithogdlum  alone,  without  an  alternative  host. 

0.  Schneider  t  has  continued  his  work  on  the  Melampsom  of 
willows.  He  establishes  two  new  species,  Melampsora  RibesO-grancUfoluB^ 
the  two  hosts  being  Bibes  alpinum  and  Salix  grandifolia ;  and  M.  Larici^ 
reticulata^  the  cseoma  form  of  which  is  found  on  Larix^  the  other  forms 
on  Salix  rctictUata  and  8.  Jiastaiay  more  roaringly  on  8.  harbacea.  He 
notes  as  a  result  of  his  experiments  on  mdampsora^  that  many  species 
morphologically  similar  develop  biological  differences  when  there  is  a 
wide  geographical  difference  inlooEdity.  He  contrasts  this  finding  widi 
the  specialisation  of  Puccinia  graminis^  that  has  been  observed  in 
North  America  and  in  Sweden. 

Alfred  Hasler  X  has  determined  by  culture  experiment  the  hosts  of 
six  forms  of  Uredineae,  all  species  of  Orepis.  Me  attempted  to  grow 
Puccinia  CentaurecB  on  18  different  species  of  Centaurea.  It  developed 
only  on  C.  vaUsiaca  and  G.  Cyanus. 

Walther  &ieg  §  records  the  results  of  cultures  with  the  89cidio^>orea 
collected  from  species  of  Banunculace».  His  results  with  .^Icuiium 
Ficari(B  were  not  fdl  absolutely  certain,  as  the  host-plants  were  gathered 
in  the  open,  and  were  not  free  from  the  suspicion  of  previous  infection, 
From  Ranunculus  auricomus  he  transferred  the  fungus  to  Poapratensis, 
and  obtained  a  plentiful  growth  of  teleutospores  of  the  type  Uromyce^ 
Pocs.  The  ^Sicidium  on  K  platanifolius  he  found  belonged  to  a  type  oi 
Uromyces  Dactylidis :  it  grew  abundantly  on  DactyUs  glomsrcUa.  Ax 
.^icidium  on  uaUha  palustris  was  proved  to  be  an  autoecio«8  form 
Puccinia  Zwfii, 

Ed.  Fischer  ||  writes  on  the  influence  of  Alpine  conditions  on  th< 
develo|)ment  of  Uredineae.  There  is  a  lar^e  proportion  of  redaoe< 
forms  in  Alpine  regions.  Schneider  has  pomted  out  the  more  rapi< 
development  of  Alpine  species  than  of  those  found  in  the  plaiiu 
Fischer  thinks  that  ibi&  ef^t  is  due  to  climate,  and  fixed  by  hereditj 

•  Ann.  Myool.  iU.  (1905)  pp.  487-^. 

t  CentralbL  Bakt.»  zv.  (1906)  pp.  237-82. 

t  Tom.  oit.,  pp.  282-4. 

f  Tom.  oit.,  pp.  257-8.  X  Tom.  oit.,  pp.  258-9. 

II  Aroh.  Sci.  Phys.  Nat.»  zz.  (Geneva,  1905)  pp.  572-3. 
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B.  Iwanoff  condncted  experiments  on  Fuecmia  FimpmMm  simaU 
fiuieoaBly  at  Faolhorn  and  at  Berne.  At  the  latter  station  nredospores 
tod  more  particolarly  telentospores,  were  produced  more  quickly  and  in 
Isger  numbers. 

Hatiye  or  Blackfellow's  Bread.* — D.  McAlpine  gives  an  historical 
and  descriptive  account  of  this  substance,  an  underground  sclerotium, 
of  which  the  fructification  is  Polyporus  MylUkB,  The  sclerotium  i& 
found  in  oonnection  with  decaying  trees ;  it  attains  a  lar^e  size,  and  may 
veigfa  up  to  50  lb.  It  is  neither  nutritious  nor  appetising.  Hitherto 
it  is  recorded  only  from  Australia  and  Tasmania. 

Distribution  of  Drv-rot  in  BuBsia.t —  L.  Y .  Lubimoff  reports  the 
eoormons  sfvead  of  this  disease  of  wood,  especially  throughout  the 
raflway  system.  It  attacks  the  wood  of  which  so  many  of  tne  houses 
SB  boilt^  ai>d  also  carpets,  paper,  leiUher,  pictures,  etc.  The  author 
describes  Uie  various  fungicides  that  have  been  employed  to  kill  the 
fo^pis,  and  he  gives  the  formulae  of  those  that  are  most  effective. 

Growth  of  Fairy  Bings.^ — Fr.  Thomas  has  made  observations  and 
measorements  of  a  very  la^e  ring  of  Hydnum  stutvoknt  in  a' pine  wood 
in  Thnringia  during  nine  years  ana  gives  various  data.  In  1896  the  radius 
from  centre  to  circumference  measured  8*41  m. ;  the  ring  at  that  date 
iii  complete,  but  was  never  again  seen  in  such  perfection.  As  nearly  as 
poanUe,  measurements  were  made  on  the  same  radius  or  at  least  in  the 
suae  direction.  In  1905  it  had  reached  10*36  m.,  an  average  increase 
^  tt  cm.  for  each  year.  Thomas  calculates  that  the  ring  must  have 
been  growing  45  years.  During  the  years  it  was  under  observation,. 
Hffdnum  stutvolsns  was  never  observed  growing  within  the  circle. 

Parasites  of  Lime  Trees.S — P.  VuiUemin  writes  of  the  parasitic  fungi 
tkat  infest  lime  trees,  more  especially  the  leaves.  Cercospora  microsora^ 
iie  finds,  is  Tery  destructive  to  the  leaves  attacked.  It  enters  by  the 
Somata  ;  the  fructifications  are  formed  in  the  epidermis  and  perforate 
the  coticle.  The  development  of  the  fungus  is  described  in  detail. 
B^hmnthasporium  TUub  is  also  a  harmful  parasite ;  it  attacks  both  leaves 
aad  branches.  These  fungi  and  others  in  damaging  the  leaves  interfere 
with  the  nutrition  of  the  tree. 

Diseases  of  the  Bed  B6ech.|| — J.  Tuzson  discusses  the  condition  of 
beedi  wood  and  the  abnormalities  of  growth  that  may  occur.  He 
(kscribes  the  false  heart-wood  which  is  due  to  fungus  hypnsB  penetrating 
through  a  wound  to  the  heart  of  a  tree.  It  is  not  yet  ascertainea 
vfaidi  fnngns  causes  the  damage.  The  destruction  of  the  timber  is  also 
dealt  with.  The  fungi  that  are  here  concerned  are  more  easily  identified. 
Et  considerB  Hypoxylon  coccinmm  and  species  of  Stereum  among  the 

•  Joam.  Agrio.  Viotoria,  1904,  pp.  1013-23  (5  pis.). 

t  Zeitflohr.  Oesterr.  Ingen.  Arohit.  Ver.,  1905,  p.  363.  See  also  Centralbl.  Bakt.^ 
XT.  (190Q  p.  960-70. 

:  B«.  beutMh.  Bot.  Get.,  xziU.  (1905)  pp.  476-8. 
I  Ann.  MjcoL.  Ui.  (1905)  pp.  421-6  (15  figs.). 

I  Berlin :  Julius  Springer,  1905  (17  figs,  and  3  pis.).    See  also  Bot.  CentralbL^ 
(1904)  pp.  620-3. 
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most   important ;    TrtmMa  faginea^  BUpora  tnotUlioubs  and  Sehie(h  &  Di 

phyUum  commune  also  aid  in  breaking  np  the  wood.    Other  fungi  are  i 

responsible  for  special  attacks  on  the  trees  or  on  the  timber,  and  these  -£c^ 

are  described  as  also  the  best  methods  of  prevention  or  core.  ^c 


Diseases  of  Tobacco.* — ^A.  H.  Sleby  gives  an  account  of  the  various 
fungal  diseases  that  attack  the  tobacco  pktnt.  A  root  rot  is  caused  bj 
Thislavia  basicola ;  where  it  has  been  noted,  the  beds  should  be  changed. 
Khizoctonia  also  occurs  on  the  roots,  and  a  similar  treatment  is  recom- 
mended. Several  other  leaf  diseases  are  mentioned  as  occurring  or 
likely  to  occur. 

Diseases  of  the  Vine.f — A  disease  of  vine  leaves  due  to  FhyUotticta 

bisszozeriana  was  noted  by  Oy  de  IstvinfB  in  1900.    It  caused  brown  j^ 
spots  to  appear  on  the  leaves,  on  which  appeared  later  the  perithecia  of 

the  fungus.    As  a  disease  the  fungus  is  not  of  great  importance,  and  v^ 

seems  to  be  dying  down.    He  gives  a  list  of  10  species  of  FhyUosticta  'k 

on  vines.  %^ 

An  ^austive  account  of  the  gre^-rot  of  the  vine  is  given  by  die  ^-^^ 

same  author  in  a  further  paper.:^     He  describes  the  fungus  BotrytU  \'-^ 

dnerea  in  its  effects  on  the  vine  and  the  development  in  various  arti-  i^ 

£cial  media.    He  also  recapitulates  all  that  is  known  of  the  SderotinuB  i-. 

of  Botrytisy  and  describes  tne  means  that  have  been  taken  to  stamp  out  -^ 

the  disease.  ^: 

Plant  Di8ease8.§ — F.  Noack  sivesan  account  of  the  lectures  dealing      ^^ 
with  plant  diseases,  delivered  at  we  International  Agricultural  Congress      ^u 
at  Rome.    Montemartini  discussed  the  predisposition  of  plants  to  disease 
and  certain  advantages  some  had,  such  as  thickness  of  epidermis  in       ^l 
resisting  attack.    Voglino  gave  an  account  of  several  fungi  that  attack        'j 
rice :    species  of  Comothyrium^  SphcBreUa  and  Firicularia.    IstvtofK        'i 
described  the  damage  done  to  vines  bv  IthyphdUiis  imjpudkus  by  destroy- 
ing the  roots.    Jaczewi^  discussed  the  gooseberry  mUdew  and  a  disease 
of  cotton  caused  by  Neocosmospora  basinfecta,  and  Speschnew  gave  an 
account  of  a  mulberry  disease  due  to  Fusarium  Schavroviiy  which  attacks 
the  twigs  and  entu*ely  destroys  them.    A  leaf  disease  was  found  to  be 
due  to  Septaghzum  mori. 

Bippert  j|  communicates  the  results  of  researches  in  several  fields  of 
plant  disease.  Two  attacks  due  to  bacilli,  on  potato  tubers,  and  on  the 
stalks  of  cucumbers  are  described,  and  advice  given  as  to  dealing  with 
tiiem.  Black,  yellow,  brown,  and  other  rusts  are  enumerated,  mtii  their 
respective  hosts.  Streak-disease  of  barley  is  due  to  Eelminthoy>orium 
gramineumy  which  develops  on  decaying  leaves  in  the  soil  and  infects 

*  Boll.  Ohio  Agrio.  Exper.  Station,  clvi.  (1906)  pp.  87-107.  See  also  Bot. 
Centralbl.,  xcix.  (1905)  p.  548. 

t  Ann.  Inst.  Gentr.  Ampdog.  Boy.  Hongrois,  ilL,  livr.  8  (1905)  pp.  167-82  (1  pi.). 
See  also  Hedwigia,  zlv.  (1906)  BeibL,  pp.  52-8. 

t  Op.  cit.,  livr.  4,  pp.  188-860  (7  pis.).    See  also  Hedwigia,  zlv.  (1906)  BeibL  p.  58. 

S  Zeitschr.  Pflansenkr.,  xv.  (1905)  pp.  844-5,  856-9. 

0  Fallings  Landw.  Zeit.,  Nos.  14-15  (1905).  See  also  Centralbl.  Bakt.,  xv. 
(1905)  pp.  479-80. 
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die  seedKng  plants.  Oats  are  also  attacked  by  other  forms  of 
Bdmmih^spontim. 

GummoeiB  and  canker  of  froit-trees  are  dne,  the  latter  to  wound 
iofectionSy  the  former  to  a  variety  of  causes  that  are  best  met  by  pro- 
Tiding  more  nourishment  for  the  tree. 

Kock  ^  describes  the  injury  done  to  roses  by  the  fuuj^  Goniothyrium 
fftekdd.  It  is  found  on  die  young  shoots.  Fungicides  are  recom- 
BKuded. 

An  epidemic  disease  of  tomatoes  was  found  by  Y.  Oven  t  to  be  caused 
by  a  new  and  variable  species,  Fusarium  erubMcms.  It  increases  by 
micro-  and  macrogonidia,  by  chlamydospores  and  by  sclerotia,  ana 
ittado  ripe  and  unripe  fruits,  gaining  entrance  by  wounds. 

H.  Gossowl  has  examined  the  disease  of  cucumbers  first  reported 
iod  described  by  Cooke  and  Massee  as  due  to  Cereospara  Meloms.  He 
iiM  decided  that  the  fungus  is  not  a  Cereotporay  and  he  gives  it  the  name 
of  Cofynettpara  Maeei  g.  et  sp.  n.  He  gives  reasons  why  he  has  not 
^Kxd  it  in  PolydesmuSy  and  why  he  has  given  it  a  new  specific  name. 
He  also  describes  the  germination  of  the  spores  in  artificial  cultures. 

Hiffold  H.  Hume  §  describes  an  anthiacnosis  of  the  Pomelo  (bitter 
onoge)  the  leaves  and  fruit  show  brown  spots  on  which  the  fruits  of 
CoOdo&iehum  are  developed.  The  fruit  is  attacked  on  the  tree  or 
after  it  is  gathered,  and  the  flavour  is  spoiled. 

A  disuse  of  potatoes  has  been  determined  by  G.  Lagerheim  and 
&.  Wagner  to  be  due  to  Cereoipora  concors.  It  causes  spots  on  the 
leaves,  which  increase  till  the  greater  part  of  the  leaf  is  destroyed. 
Description  of  the  fungus  is  given,  and  remedies  suggested. 

Witehes*  Brooms.  I — E.  Heinricher  failed  to  reproduce  witches' 
Ivooms  on  cherry-trees  by  inoculation  with  spores  of  die  fungus 
Sxoaseus  Cerati,  but  he  succeeded  in  grafting  a  ''broom'*  from  a 
diKaaed  tree  to  a  healthy  one. 

In  a  second  paper  f  he  describes  a  very  large  "  broom  *'  on  Prunus 
Padus.  He  was  unable  to  account  for  its  growth,  as  no  trace  of  the 
fon^oa  coold  be  detected  in  the  leaves. 

Tnngiis  Spores  in  the  Atmosphere.**— £.  Saito  placed  dishes 
oontaining  nutrient  gelatin  in  many  localities  to  test  the  presence  of 
floating  fungus  spores.  He  found  tbiat  they  varied  consideraoly  accord- 
ing to  the  weatitst — ^wind,  rain  or  temperature.  In  the  heat  of  summer, 
Boirytis  emmrea  and  VerticUlium  glaucum  appeared  most  frequently ;  in 
odder  weather  species  of  H^erobotrys  and  Fusarium  roseum.  At 
average  times  the  most  frequent  were  PmieUUum  glaucum^  Cladosporium 

•  Zeiteohr.  LmicL  Verauch.  Oeeterr.,  1905,  heft  7.  See  also  GentralbL  Bakt., 
XT.  (1905)  pp.  48^90. 

t  Lmoi.  Jahrb.,  1905.  heft  a^.    See  also  Oentnlbl.  Bakt.,  xr.  (1905)  pp.  491-2. 

X  ZeiftMhr.  Pflanzenkr.,  zvi.  (1906)  pp.  10-13  (5  f&gs.). 

§  BoU.  Florida  Agrio.  Bzper.  Station,  No.  74,  JaokonsviUe,  1904  (4  pis.).  See 
also  Zeitflohr.  Pflansenkr.,  x^  (1906)  pp.  52-3. 

I  Nat.  Zeit.  Land.  Forstw.,  Ui.  (1905)  pp.  384-8.  See  also  Ann.  Mycol.,  Ui. 
(1905)  p.  483. 

^  iW  cit.,  p.  348.    See  also  Ann.  MycoL,  Ui.  (1905)  p.  483. 
••  Jouzn.  Coll  ScL  T6kjo,  xiii.  (1904)  pp.  1-53.    See  also  GentralbL  Bakt.,  xv. 
(1905)  p.  266. 
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herharuniy  species  of  Epicoccum^  AspergiUtu^  Oatmtdaria^  Mueor^  Rhizopus, 
Macrosporium  and  MonUia.  Saito  found  diat  there  was  remarkably 
litde  difFerenoe  in  spore  contents  between  the  air  of  hospitals, 
gardens,  and  laboratories. 

Wounds  and  Oummosis  in  the  Amygdals.^—M.  W.  Beijerinck    >'^ 
and  A.  Bant  have  studied  the  Question  of  the  origin  of  gummosis  in 
trees,  both  by  observation  aiid  experiment.    They  chose  peach  and 
almond  trees  as  most  suitable  for  their  purposes ;  the  parasitic  f un^ 
to  which  gummosis  on  these  trees  is  attributed  is  Ckrynmm  Beifer- 
inchU.    The  authors  studied  the  tissue  changes  that  take  place  in  the 
tree  in  consequence  of  infection  by  the  fungus,  and  the  physiological 
conditions  that  result  in  the  formation  of  gum.    They  find  that  in 
certain  cells  where  the  protoplasm  has  been  kUled  the  enzymes  remain     .^ 
active  (*' necrobiosis  *')  and  produce  gum  in  great  abundance.     All 
^ents  that  induce  the  condition  of  necrobiosis  increase  gum  production, 
iniere  are  various  kinds  of  fungi  that  gain  entrance  by  wounds  in  the     ^^^ 
trees.    The  authors  consider  that  this  might  be  of  economical  advan-     q;:, 
tage,  and  that  artificial  gummosis  might  be  induced  by  infection  witli  a 
suitable  fungus  such  as  Uoryneum. 

Poisoning  by  Fungi.t — J.  Hockauf  has  investigated  a  snppoeed     ;t| 
case  of  poisoning  by  Hdvella.    He  tested  both  MorcMla  and  Hdvella 
by  suppmng  them  to  animals.    The  brains  of  the  animals  were  then 
^xaminea,  with  constantly  negative  results.    The  author  considers  that 
the  conditions  of  growth  of  the  fund  must  have  considerable  influence       it 
in  the  production  of  poisonous  qualities.    HAvMa  he  considers  to  be      ^ 
always  rather  dangerous  as  an  edible.    It  is  not  allowed  in  the  markets 
of  Austria ;  it  is,  however,  sold  in  Munich. 

^? 
Anonymous— Uebtt  dto  Ottrtidffrofto,  imtor  baiMidtrtr  B«rtteksiehtlffimg  ihrM 
anftretens  im  Jahn  1901  (On  rusts  of  oereals,  with  speoial  oonridention  of  their 
appearance  in  the  year  1904.) 

KgU  Agrik.  bot.  Anst  MUnchen.    (Practical  leaflets  for  plmnt 
growth  and  plant  protection,  ill.  (1906)  heft  6-7.). 
See  also  CmiiralbL  Bakt.,  zv.  (1905)  pp.  488-4.         - 

Abthub,  J.  0.— AmpUsporei  of  the  Grass  and  Sedce  Busts. 

Proc  India/na  Acad.  8ei,,  1904,  p.  64. 

Baccabini,  p.— I  fnnglii  dello Behen-ii  settentxionale  laeodltidal  Flidie Oioa«ppo 
OixaldL  (The  fungi  of  the  Northern  Schen-si,  coUected  l^  Father  Giuseppe 
Giraldi.) 

[The  list  includes  large  and  small  fotms  of  fungi.    Two  new  spedes  are 
desorihed.]  Nuotxt  Cfiom,  Boi,  ItdL,  zii.  (1905)  pp.  689-96. 

BxABDSLXB,  H.  0. — ^The  Amiiltis  of  Sweden. 

[Notes  on  species  ohserved  hy  the  author,  and  compared  with  American 
species.]  Jowm,  MyeoL,  zL  (1905)  pp.  212-16. 

Bbboambsco,  G.— Baiidiemieete  ed  AseemioeU. 

[A  list  of  51  species  of  the  larger  fongi,  collected  by  the  author  in  the  wood 
of  the  Camaldoli,  near  Naples,  in  the  spring  of  1905.] 

^iiooo  Cfiom.  Bot.  ItaL,  lii.  (1906)  pp.  65a-e. 


*  Gentralbl.  Bakt.,  zv.  (1905)  pp.  866-75. 

t  Wiener  Klin.  Wochenschr.,  zviii.,  No.  41  (1906)  8  pp.  See  also  Bot  Gentralbl. 
«L  (1906)  p.  108. 
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BoiossT,  Tb.— ir«b«r  dts  AvteamlQagimBSgai  dor  Eafi  fttr  fUrbftdb  vad 
~  M  IdiwvBatallMlM.   (On  the  cxMoration  of  yeast  and  attraotion  of  heavy 
1  Mlti  by  yeasfroells.)  Alg.  Bravsr.  Hopf.  ZeU^tng,  No.  198  (1906)  p.  2101. 
See  also  CefUralbl.  Bakt.,  zv.  (1906)  pp.  471-2. 

fiiiii,  v.— Sal  muone.    (On  Bnuone.) 

[A  diieane  of  the  roots  of  rice,  probably  due  to  PirieulaHa  orygcB,} 

AgncuUura  Modema,  xi.  (1905)  pp.  880-94,  462. 
See  also  CefUraibl.  Bakt.,  zv.  (1906)  pp.  668-4. 

BussB,  WAiiTBS— VntersnehvigMi  ttber  die  Kxaakhelten  der  Borghnm-Hirse. 
(Bcseaich  on  the  dioeftnow  of  Sorghum.) 

[Tbe  writer  includes  several  rangi  hi  his  survey :  smuts,  rusts,  and  moulds.] 

Arb.  BioL  Abt.  Land.  FortUv.  k.  Oe$.  AnUe,  iv.  (1904) 

p.  819  (2  pis.  and  12  figs.).    See  also  Zeitschr. 

PflanMenh-.,  zv.  (1906)  pp.  886-7. 

DiSTBL^  P.— ITTidiiiiM  Japsniew.  YL 

[Many  new  species  are  described.] 

Engler's  Bot.  Jdhrb.,  zzzvii.  (1906)  pp.  97-109. 
See  also  Bot.  Centralbl,  zoiz.  (1906)  p.  647. 

Dop,  P.— 8vr  la  Udegie  das  Saprolegnite.    (On  the  biology  of  the  SaprolegnitB.) 
[Beeords  the  culture  of  Saprokgma  ThtmH.'] 

Camptes  Bendus,  ozL  (1906)  pp.  464-6.    See  also 
CentralbL  Bakt.,  zv.  (1906)  pp.  268-9. 

KicHLBB,  B.— UdymospilMniA  WaTchawtia  Strab. 

[Poacription  of  a  species  of  fungus  hitherto  recorded  only  from  Sweden.] 
Bot.  Notiser,  1898  (WsMeehdwiat  rWeltaU]  Warsaw, 
zziv.  (1906)  No.  22,  p.  848.    Polish).    See  also 
Bot.  CefUraibl.,  zciz.  (1906)  p.  667. 

Haisbv,  Bmil  Chb.— Obtzhefo  uad  uaterhelii  studien   tiber  Variatioii  uad 
ftWakkait.    (Studies  on  variation  and  heredity  in  veasts.) 

OenHraihl.  Bakt.,  zv.  (1906)  pp.  868-61. 

Habiot,  P.,  ft  N.  Patouillabd — Bur  un  nouTsau  genre  de  ChaapignoBS  de 

FAfrig—  ariggtale  aaglaJae.    (A  new  genus  of  fmud  from  English  East  Africa.) 

[Tbe  new  genus  CoUttom/angmta   is    one  of    the  HypocreacesB  section 

Melanospone.]  Comptea  Bendua,  ozlii.  (1906)  pp.  224-6. 

HOhvbi.,  Fbabs  v.— Myeelogische  IragmeBte. 

[Dosoriptions  of  several  new  species,  and  critical  notes  on  others  already 
recorded.]  Ann.  Myeol.,  iiL  (1906)  pp.  402-9  (4  figs.). 

HocLWAT,  EL  W.  D.— Vorth  Aaerloan  Vredinen. 

Yd  i.  part  1.    See  also  Ann.  MyooL,  iii.  (1906)  p.  479. 

Holl6b^  !«.— Vebsr  die  TMnnuag  dsr  Vagaxiseheii  Sderodsma-ArteiL    (On  the 
division  of  species  of  Hungarian  SclerodemuB.) 
[Oaiefnl  descriptions  of  four  difierent  species.] 

Maih.  Nat.  Wias.  Ber.  Ungam,  zz.  (1906)  pp.  812-14. 

n       n       laUfige  nr  Eeimtiiis  der  Itlaflera  imKaukasns.    (Contributions  to 
the  knowledge  of  the  fungus  flora  of  the  Caucasus.) 

[162  spenes  are  recorded,  including  14  Mycetozoa,  with  one 
new  species,  Trichia  ovalUpora.] 

Tom.  eit.,  pp.  816-26. 

n       n       >»tegwiiees  loevlBtos  MfiU.  in  Heib. 

[Orindsm  of  an  Australian  genus,  named  by  Cooke  and  Massee 
Diploderma  glaucum.]  Tom.  cit.,  pp.  826-7  (2  figs.). 

^AAF,  Otto— Beitiige  inr  Piliflora  tob  KeeUeBburg.     (Contributions  to  the 
fmurus  flora  of  Mecklenburg.] 

[The  fungi  were  collectea  in  the  neighbourhood  of  Wame- 
munde.]  Ann.  Myeol.im.  (1906)  pp.  891-401. 
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Jaap,  Otto— Tufi  Mlteti  tniooti.    (Series  vL  Nos.  196'Sq^  «|i 

[Fungi  from  Biandenborg,  Sohleswig-Holstein,  Denmark,  ^ 

and  Switserland,  are  inoluded ;  several  new  species  are 

reoorded.]                Hamburg,  November  1906.    See  also  „ , 

Boi.  CerUralbl,  oi.  (1906)  p.  104.  ^ 

KOoK,  G.— 4eptoria  Ljeopersiel  auf  FaradiispflanMn  vad  FhjUoitLota  Oyebmiais 

auf  Ojolamaii  porsioimL     (Septoria  Lycopemd  on  tomatoes,  and  Ph^U)9Ueta       ^ 
Cydammis  on  Cyclamen  pemeum.) 
[Description  of  two  leaf  diseasesj 

Zeitsehr,  Landw,  Ver.  Oe$terr,,  1906,  p.  572. 
See  also  CeniralbL  Bakt,,  xv.  (1906)  pp.  S71-3. 

KuLisoH— Veber  das  die^fahrige  Auftretea  dtr  Feronospora  am  Bebsloekt  ba- 
sonders  auf  den  Trauben.  ((hi  the  occurrence  of  Peronotpora  on  the  vine,  and 
espedallv  on  the  grapes,  during  the  current  year.)  ^m 

Nat,  Zeitsehr.  Land.  Foniw ,  19K,  haft  9. 
See  also  CmUralbl  Bakt.,  zv.  (1906)  pp.  655-6. 


Laubbbt,  B.— Ue  Kropfkraakhflit  (Flasmodiophora)  das  Xohls  and  ihze  ] 
pftmg.    ("  Finger  and  toe  "  on  turnips,  and  methods  of  prevention.) 

PraktMche  BUtUerfOr  Pflanaenbau  und  PfUmMmKhuU^ 
iii.  (1906)  heft  7,  pp.  7a-9.    See  also  Centraibt.  Bakt., 

zv.  (1906)  pp.  653-8. 

LiHD,  J.— Veber  sinlge  neiie  and  bekaaate  Pllae.    (On  some  new  and  previonaly 
known  fungi.)  Awn.  Mycol,  iii.  (1906)  pp.  427-82  (1  fig.). 

Maohus,  p.— Votwendige  Vmiaderaag  das  Vaaiaas  d«r  Piluattaag  Xanaoaia 
Ilseh.    (NecessarychMOLgeof  the  name  of  the  fungus  genus  Mlew:tsomaFiach.) 
[As  the  name  Mar$9orUa  had  already  been  used  for  agenus  of  Phanerogama, 
Magnus  changes  the  name  to  Mar$8omna  P.  Magn.] 

Hedwigia,  zlv.  (1906)  pp.  88-89, 

MoBOAN,  A.  P.^Vorth  Ameriftaa  spedM  of  Marasmiai. 

Joum.  Myool.,  zi.  a^O^)  pp.  201-12. 

MuBBiLL,  W.  A.^The  Polyposaoe«  of  Vorth  Amerioa     The  daseribed  naeiai  of 
Qarkaadara,  Traaiatas,  and  Ooriolas.  Bull.  Torrey  Bot  CUA,  zzzii. 

(1906)  pp.  688-56. 

BsHM^Asaoaiyoataa  azs.  Faaa.  86. 

[Notes  and  descriptions  of  25  species.] 

Ann.  Myool.,  iU.  (1906)  pp.  409-17. 

SAVOUBi,  PiBBBB— Baoharehas  azpfarimantalas  sar  las  myeosas  iataraas  at  laara 
parasitea    (Ezperimental  reeearones  on  internal  mycoses  and  their  parasites.) 
[These  are  species  of  Jfuoor,  Btnaopus,  and  A8pergWut,'\ 

Arck.  Parasit,  z.  (190($)  pp.  5-70  (20  figs.). 


,  cL^il 


See  also  Bot.  CentrtUbl,  cL  (1906)  pp.  11-lSL 

SiOMUKD,  WiLHBLM— Baitritga  lar  Kanatais  das Wanalbraadasdar Babe.  (Oon- 
tributions  to  our  knowledge  of  root  disease  of  the  beet) 

[A  study  of  the  effect  of  Phoma  and  Bacillus  mycoides  on  the  roots.] 

Na^urw,  ZeiUchr.  Land.  Fontw,,  iii  (1906)  pp.  212-21. 
See  also  Cen^ralbl  BaU.,  zv.  (1906)  pp.  278-4. 

Stift,  A.^Bamarkaagaa  tibar  daa  CHLrtalsehorf  dar  Babaa.    (Bemarks  on  the 
girdle  scab  of  beet) 

[The  writer  discusses  Krdger's  statement  that  scab  was  caused  by  OoiporaJ} 

Wiener  Landw.  Zeitung,  1906,  p.  712.    See  also 

Centralbl  BakL,  zv.  (1906)  p.  654. 

Stbabzbb,  p.  Piub— Brittar  Vaehtrag  lar  Filsflora  das  Soaatagbargas  (V.6.)» 
1904.    (Third  contribution  to  the  fungus  flora  of  Sonntagbera.) 

[Species  867-1088  are  recorded,  manv  of  them  with  full  magnoees.    There 
are  several  new  species  described  by  Bresadola.] 

Verh.  k.  k.  ZooL  Bot.  Qes.  Wien,  Iv.  (1906)  pp.  600-21. 
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STDOW-MTeoClMM  gmmlML    (Faso.  viii.-ix.  Nos.  351-450.) 

[A  list  of  the  speoiee  is  given,  and  notes  on  several  species ;  one  only  is  new.] 

Arm.  Mycol,  ui.  (1905)  pp.  418-21. 

Ihaxteb,  Bolahd— PreUmiaarylHagnoiei  of  new  meiei  efLabenlhimisewi.  YL 

Proe.  Amer,  Acad,  Arts  and  Sci.,  xU.  (1905)  pp.  808-18. 

See  also  Bot  CerUralbl,  zciz.  (1905)  pp.  548-9. 

UsBL,  H.— MHteilung  flber  graiikhrifn  vad  Fdnde  d«r  Znektrrabe  in  Wnimiii  im 

Jskis  1904.     (Gontrilmtions  on  the  diseases  and  enemies  of  sngar-beet  In 

Bohemia  in  the  year  1904.) 

jThey  are  mostly  insects  that  are  dealt  with.    BhiMoeUmia  violacea  was 
the  principal  fongus  disease.] 

Zeitschr.  Zuckerind,  BOhmen,  zxiz.  (1905)  p.  899. 
See  also  CentralbL  BdkU,  zv.  (1905)  pp.  272-3. 

ViLLEB— Zoa  Anftietem  dsr  Pimospora  Titieola  im  hevzifwi  Jahre.    (The 
ooconence  of  Peronospora  viHcola  in  the  current  year.) 

Oesterr,  Landw.  Wochenbl,  1905,  No.  82. 
See  also  Centralbl  Bakt.,  xv.  (1905)  p.  655. 

Tula  &  Pacottbt— VoaTallet  reeherohsi  sur  raathraeiiote.    (New  researches 
<m  anthraonosis.) 

[An  aocomit  of  yeasts,  etc,  that  cause  the  disease.] 

Bevue  de  VUicuUure,  zxiv.  (1905)  65  pp.,  7  pis.  and  85  fifls. 
See  also  Bot  Centralbl,  ci.  (1906)  pp.  18-15. 

WiHMBB,  C. — ^Vtrsnehe  tfber  Mnooiiiieeiiganuig.  n.  (Research  on  muoor  fermen- 
tation.) 

[The  muoor  experimented  with  was  M.  javamous.] 

Centralbl  Bakt,,  xv.  (1905)  pp.  8-19. 

White,  E.  A. — k  Prellaiiaary  Baport  en  the  Hymenialei  of  Oonneetiovt. 

[The  paper  gives  keys  to  the  genera  and  ftunilies,  and  a  list  of  species.] 

BuU.  Conn,  StaU  Oeol  Nat,  Hist,  Survey,  iii.  (1905) 
pp.  1-81  (40  pis.).    See  also  Bot.  Centralbl,  xcix. 

(1905)  p.  549. 

WizB,  C— IHa  dnzoh  PUm  herrozgemfene  Krankhoiteii  das  BtlbenrniselHfers 

(CUoBoa  p«B0ti:Teiitris)  mit  basondarer  Barnoksiehtigimg  nanar  Artan.    (Disease 

of  the  turnip  weevil  {Cleomu  puncHventris)  caused  by  fungi,  with  special  con- 

oderation  of  new  species.)    Polish. 

[A  considerable  number  of  fungi  attack  the  weevil ;  three  are  described.] 

BuU  Inl  Acad.  Sd.  Cracavie,  1904,  No.  10,  pp.  718-26 

(1  pi.  and  11  figs.).    See  also  Bol  Cfentralbl, 

xcix.  (1905)  p.  624. 

lachens. 
(By.  A.  LoBBAiN  SmTH.) 

Hew  Lichen  Ctonos.* — A.  Jatta  has  found  among  the  lichens 
coDected  in  Chili  by  G.  F.  Scott  Elliot  a  new  form  with  a  very  sparse 
iicheD  thallas  somewhat  resembling  the  thallus  of  a  Cmnogonium.  He 
oonnders  it  to  be  the  type  of  a  new  genus,  Amphiloniopsia.  The 
dpothecia  are  lecanorine,  of  a  beautiful  orange  colour ;  the  spores  are 
fonform,  three-septate.  The  fungus  grew  on  the  spines  of  Cer&us 
p^wumua.  Jatta  places  this  genus  along  with  Amphiloma  and  Lepra- 
kma  in  the  tribe  AmphUomei. 

freneh  Lichens.t — Bouly  de  Lesdain  has  collected  lichens  during 
i^j  and  September  for  three  years  in  succession  in  the  neighbourhood 

•  Nuovo  Giom.  Bot.  Ital,,  xii.  (1905)  pp.  482-7  (6  figs.), 
t  Buli  Soc.  Bot.  France,  v.  (1905)  pp.  602-28. 

April  18th,  1906.  p 
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of  Versailles,  and  he  now  publishes  a  list  of  the  species  he  has  found. 
The  tree  forms  are  particularly  well  represented.  In  many  cases  the 
author  gives  a  complete  description  of  the  species;  nearly  always  he 
gives  the  chemical  reactions.  There  are  188  species  and  48  forms  or 
varieties  recorded. 

Research  on  Silicious  Lichens.* — E.  Stahlecker  considers  that  the       :^! 
form  and  anatomy  of  the  lichen  thallus  are  influenced  by  the  chemical       7/ 
constitution.    On  rocks  composed  of  various  constituents,  the  anatomi-      y"'^ 
cal  form  of  the  plant  is  modified  so  that  the  hyphal  layer  in  comparison        .^ 
with  the  gonidial  layer  is  stronger,  especially  where  there  is  a  larger       ;^ 
proportion  of  basic  substance  present,  as  for  instance  of  lime.    On 
stratified  rocks  the  silicious  lichens  grow  most  readily  on  the  face  of  the 
stone,  at  right  angles  to  the  strata.    Fresh  surfaces  are  favourite 
localities,  while  weathered  surfaces  are  avoided.    The  more  acid  the 
substratum  and  the  drier  the  fungus,  the  larger  are  the  separate  gonidia.      ^^ 
If  the  hyphse  are  stronger,  then  the  gonidia  are  weaker.    Lichens  are       .^^ 
not  found  alone  on  the  rocks,  and  therefore  other  factors  influence  their 
development. 

Chemistry  of  Lichens.t — ^W.  Zopf  publishes  a  further  contribution        } 
on  this  subject.    In  SpluBrophorua  collected  from  granite  he  had  found         j 
sphfierophorin,  sphserophoric  acid,  and  fn^ilin.    Another  collection  of       ^ 
the  same  lichen  from  gneiss  has  enabled  him  to  verify  his  previous 
findings,  and  to  describe  more  definitely  the  properties  of  the  new        i 
substances.    From  the  thallus  of  Biatora  mollis^  collected  on  sandstone,         i 
he  has  isolated  diffusin  acid,  a  substance  similar  to  that  which  he  found         \ 
in  Platysma  diffusum.    A  section  of  Oyrophora  polyrrhiza  becomes  red 
on  the  application  of  calcium  chloride.    Zopf  finds  that  this  is  due  to        ^ 
the  presence  of  lecanoric  acid.    He  found,  in  addition,  two  other  sub- 
stances, umbilicar  acid  and  gyrophor  acid.    He  examined  several  other       ^' 
lichens,  and  gives  an  account  of  the  chemical  constituents,  and  of  their        | 
colour  reactions. 

Jaap,  O.— Einige  Sevheiten  fOr  die  Fleohtenflora  Hambnrffi.    (Some  new  reoords, 
from  the  lichen  flora  of  Hamburg.) 

AUgem,  BoU  Zeitschr,,  vi.  (1906)  pp.  150-1.         ^ 

See  also  Bot  CerUralbl,  xcix.  (1906)  p.  549. 

KovAB,  F.— Beitrag  inr  TleehteBflora  der  Vmgebimg  Saari  in  ll&hrtn.  (Contriba- 

tion  to  the  lichen  flora  of  the  neighbourhood  of  Saars,  in  M&hren.)    Bussian. 

8,A,  Vestnik  Klubuprirod.  v.  Prost  ta  rok,  1906  (1905) 

Svo,  16  pp.    See  also  Bot  Centralbl.^ 

ci.  (1906)  p.  78. 

Waikio,  E.^Lidien6t  ezpeditioiiis  G.  Amdnip  (1898>19(NI> 

[A  contribution  to  our  knowledge  of  Arctic  lichens.] 

Meddd.  om.  OHhUand,  zzx.  (1906)  pp.  125-41. 
See  also  Ann,  MycoL,  iii.  (1906)  pp.  489-90. 

♦  Inaug.  Dissert.  Stuttgart,  1905,  8vo,  44  pp.,  1  pi.  See  also  Ann.  MycoL,  iii. 
(1906)  p.  489. 

t  Liebig*s  Ann.  Chemie,  cccxl.  (1906)  pp.  27&-309.  See  also  Bot.  Centralbl.. 
xcix.  (1906)  pp.  688-9. 
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Schizophyta. 
•  Sohiaomyoete*.     ) 

Oligonitrophil  and  Mesonitrophil  Bacteria.* — B.  Perotti,  adopting 
the  method  employed  by  Beijerinck  for  the  bacteriological  analyses  of 
iofls,  has  examined  the  soil  of  the  Boman  Campagna  with  especial 
nefefence  to  the  oligonitrophil  and  mesonitrophil  bacteria — ^that  is,  those 
organisms  that  can  develop  in  media  entirely  free  from  or  only  contain- 
ing a  limited  amonnt  of  nitrogen.  FVom  his  results  he  is  led  to  consider 
the  connection  of  these  organisms  with  the  valne  of  fallow  land  in  the 
inctice  of  rotation  of  crops,  and  believes  that  this  last  has  a  biological 
oplaoation,  and  depends  on  the  organisms  fonnd  in  the  soil. 

Bacteriology  of  Armenian  *^Mazan."t  —  M.  DUggeli,  from  the 
resolts  of  his  researches  on  the  bacteriology  of  Armenian  "  Mazun,*'  a 
highly  estimated  form  of  fermented  milk,  conclndes  that  three  different 
kinds  of  micro-organisms  are  to  be  met  with,  viz.  yeasts,  long  rods  of 
lactic  acid-forming  bacteria,  and  organisms  resembling  B.  guntheri 
L.  and  N.  The  yeasts  that  were  isolated  fermented  lactose,  with  the 
fimation  of  acid,  alcohol,  and  aromatics  ;  the  lactic  acid  bacteria  gave 
with  lactose  an  abnndant  production  of  acid.  Biologically,  "  Mazun  '* 
8  allied  to  "  Kefir,"  "  Sauersteig,"  "  Kasereisauer,"  etc.,  in  all  of  which 
there  is  an  association  of  yeasts  and  strong  lactic  acid-producing 
organisms  ;  though  it  is  not  possible  to  assign  the  specific  agent  in  the 
prodoction  of  *'  Mazun,"  it  appears  that  this  association  of  organisms  is 
ittt  of  the  nature  of  a  symbiosis. 

Capsolated  Bacilli.} — £.  Bertarelli  classifies  the  capsulated  bacilli 
into  two  main  divisions,  each  comprising  several  sub-groups,  according 
(0  their  biochemical  actions  on  the  different  sugars,  and  the  agglutinat- 
ing Teactiona  they  produce  with  immune  sera. 

Action  of  Micro-organisms  on  the  Solution  of  Blue  Azur  in 
Kfithyl  AlcohoLS — M.  P.  Marino,  after  discussing  the  constitutions  of 
^onn-methylen-blue  solutions,  finds  that  when  pl^^ed  in  broth-cultures 
of  certain  micro-organisms  these  solutions  are  dissociated.  On  to  the 
Hirface  of  a  broth-culture  of  B.  arUhracis  some  eosin-methylen-blue 
iohition  is  poured  in  such  a  manner  as  not  to  mix  with  the  liquid ;  a 
control  tabe  of  uninoculated  broth  is  similarly  treated.  The  two  tubes 
are  left  at  the  temperature  of  the  laboratory.  After  five  minutes  the 
coloared  layer  in  contact  with  the  culture  has  changed,  a  pink  zone 
^(ipearing  above  the  culture  liquid,  and  after  several  hours  showing  as  a 
p^  ring  surmounted  by  a  layer  of  blue.  The  blue  in  contact  with  the 
iiyrng  microbe  has  been  reduced,  and  so  allows  the  eosin  to  become 
viiible.  In  the  control  tube  no  change  has  occurred.  This  effect, 
which  has  been  observed  in  a  number  of  different  cultures,  is  most 
narked  when  the  culture  is  most  active  and  abundant.    The  reaction 

•  Atti  R.  Accad.  Linoei,  xiv.  (1906)  p.  623. 
t  Centralbl.  Bakt.,  2te  Abt.,  xv.  (1905)  p.  677. 
X  Op.  dt..  Ref.  Ite  Abt.,  xxxvii.  (1005)  p.  333. 
I  Ann.  Inst.  Pasteur,  xix.  (1905)  p.  816. 
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serves  to  distinguish  various  strains  of  bacteria  that  do  not  grow  with 
the  same  activity,  and  to  detect  the  increased  or  diminished  vitality  of 
cultures,  and  it  also  allows  one  to  estimate  the  value  of  different  media ; 
the  energy  of  the  reduction  is  measured  by  the  depth  of  the  pink  zone. 
The  rapidity  of  the  reduction  is  not  proportionate  to  the  pathogenic 
virulence  of  the  oi^nism,  but  depends  on  the  number  of  the  organisms 
present.  The  reaction  is  favoured  hj  a  temperature  of  35°  C.  The 
author  suggests  that  this  reaction  might  be  useful  in  detecting  the 
presence  of  microbes  in  liquids  in  which  on  microscopic  examination  iheir 
presence  could  not  be  detected. 

New  Chromogenic  Slime-producing  Organism.* — F.  C.  Harrison 
and  B.  Barlow  isolated  from  oily  butter  a  chromc^enic  microbe  that 
formed  slime  and  crystals,  and  to  which  they  gave  the  name  B.  vuco- 
fucatus.     The   organism  is  a  non-motile  rod,   1*0/4^1*8/1  long  by 
0*6  ft-0*9  /A  broad,  occurring  singly  or  in  chains,  with  a  tendency  to 
pleomorphism  ;  after  the  formation  of  slime  a  capsule  was  observed ; 
no  spore  formation  was   noted  ;    it  stains  by  orainary  dyes  and  by 
Gramas  method.      On  gelatin  plates  to  which  various  carbohydrates 
were  added,  the  colonies  after  five  days  were  1  mm.  in  diameter,  and 
liquefaction  had  commenced ;    the  colonies  were  slimy;  and  much  pig- 
ment had  developed,  showing   blue  or  violet  with  sucrose,  dextrose, 
mannite,  and  maltose,  and  green  with  galactose,  dextrin,  and  starch  ; 
gelatin  without  carbohydrates  developed  only  a  yellow-green  tint.    On 
i^r  it  formed  white  slimy  colonies,  but  no  pigment ;  on  1-20  p.c. 
sucrose  agar  there  was  a  deep  blue   pigmentation.     In   milk,  after 
25-40  hours  at  18°-22°  C,  there  appears  a  grey-blue  coloration,  which 
becomes  bright  blue  and  later  disappears;    there  is  much  slime  PTO- 
duced,  and  htte  peptonisation  of  the  medium.    On  potato  at  22°  C.  it 
forms  a  yellowish-white  slimy  growth,  the  medium  becoming  a  bright 
dark-blue  after  4-5  days,  and  later  becoming  ochre-yellow  or  rust 
colour.    The  pigment  was  extracted  from  an  agar  culture  in  50  p.c. 
alcohol,  the  solution   being   blue  to  wine   colour;   it  was  soluble  in 
water,  but  not  in  benzin  or  chloroform.     The  slime  after  separation 
was  soluble   in  cold  water,  and  after  heating  with  dilute  acid  it  re- 
duced Fehling's  solution. 

Bacteria  that  obtain  their  Carbon  from  Methanj. — ^N.  L.  Sohnger 
has  demonstrated  that  the  absorption  of  methan  by  plant  life  is  due  tc 
a  micro-organism.  By  means  of  an  arrangement  of  two  Erlenmeyei 
flasks,  and  a  special  carbon-free  fluid  medium  (which  he  inoculated  witl 
slop-water  or  grave- water,  and  to  which  he  admitted  a  known  mixture  oi 
oxygen  and  methan,  the  whole  being  placed  at  30°-37°  C.)  he  obtaine< 
after  2-4  days  a  pellicle  growth ;  on  analysing  the  gaseous  mixture 
when  the  culture  was  a  week  old,  he  found  that  me  methan  had  entirel; 
or  partly  disappeared,  whereas  an  appreciable  amount  of  COj  had  beei 
producea.  The  bacterial  pellicle  was  composed  chiefly  of  one  variety  o 
bacterium  :  short  stout  rods,  motile  only  in  young  cultures,  provide< 
with  one  flagellum.  This  organism  the  author  has  named  B,  meUianicus 
by  growing  this  bacterium  in  his  apparatus  he  was  able  to  show  tha 
metnan  was  the  only  source  from  which  it  could  obtain  carbon. 

♦  Centralbl.  Bakt.,  2^  Abt.,  xv.  (1906)  p.  617.  t  Tom.  cit,  p.  613. 
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Bidlli  growing  on  Drigalski-Conradi  Nutrient  Agar.*— J.  Th. 
Terbori^  obtained  from  the  analysis  of  canal  and  other  waters  in 
Amsteidam,  61  pure  cultures  of  organisms  grown  on  Drigalski-Conradi 
pbttt.  Of  these  18  were  red  colonies,  16  showing  cultural  relationship 
to  the  Cbli  group,  but  exhibiting  many  variations,  and  2  being  gelatin 
iiqn^ers  were  assigned  to  the  Proteus  group.  The  remaining  48  cultures 
m  blue  colonies ;  of  these,  2  showed  a  faint  red  coloration  round 
tte  bhe,  and  belonged  to  the  spirilla,  but  did  not  liquefy  gelatin ; 
9  colonies  showed  coccal  forms ;  15  belonged  to  four  ^ups — B. 
ff/Kyaneus  (2\  B.  fttwrescens  liq.  (4),  B,  fluorescens  non-hq.  (6),  and 
B.pr0t€us  vulgaris  (3),  so  that  this  last  group  was  represented  in  both 
the  red  and  the  blue  colonies.  The  organisms  of  8  colonies  resembled 
t^  of  B.  typhosus^  but  could  be  differentiated  both  from  this  and 
frwn  the  B,  paratyphosus  by  their  agglutinating  reactions.  The  re- 
mning  14  cultures  showed  many  varieties. 

Btcteriom  Agre8te.t — F.  Lohnis  has  isolated  from  agricultural  soil 
m  mannite-soil-agar  cultivations,  a  nitrogen-fixing  organism  morpho- 
logieally  resembling  B.  pestis,  but  which  is  non-pathogenic  and  possesses 
«^Te  motility.  He  has  named  this  organism  B,  offresU.  The  colonies 
appeared  after  1-2  days  at  80**  C,  as  light  grey  transparent  circular 
<f  oval  drops,  of  6  mm.  diameter,  composed  of  round-ended  rods  J/a 
feroad  by  l/«.-2ft  long ;  they  stain  by  the  ordinary  dyes,  bub  not  by  Gram's 
nedu)d,  and  often  show  polar  staining ;  they  rarely  form  tmreads  or 
plains ;  they  are  actively  motile  and  have  peritrichous  flagella ;  room 
tenperature  is  more  favourable  to  growth  than  a  temperature  of  87°  C. ; 
gwin  is  not  liquefied ;  milk  is  unchanged,  but,  on  shaking,  it  appears 
^y  and  thready ;  on  potato  it  forms  a  white  to  yellowish-white 
?nmdi ;  indol  production  was  noted ;  glucose  and  lactose  were  not 
tennented  ;  in  glycerin-saltpetre-soil  extract  the  nitrogen  of  the  saltpetre 
is  fixed  in  oi^nic  form  witnin  six  days  ;  no  pathogenic  action  could  be 
«l»erved. 

Aetinomycete84 — E.  Haass  reviews  the  position  and  subclassification 
<tf  this  group  of  organisms,  and  refers  to  the  classing  according  to 
iODToe,  oiltural  characters,  microscopical  appearances,  the  resistance  to 
keai;,  the  presence  or  absence  of  pathogenic  properties  ;  he  refers  also  to 
their  relationship  to  the  true  bacilli,  to  B.  tuberculosis  and  B.  diphtherm 
0*0  the  one  hand,  and  on  the  other  to  the  moulds ;  he  concludes  that 
tke  family  of  the  Actinomycetes  stands  between  the  Schizomycetes  and 
4e  Hyphomycetes. 

Bacteriology  of  Measles.!— Ag.  Borini  examined  the  blood,  and 
bioDcbial  and  conjunctival  secretions  of  children  affected  with  measles. 
PiOQi  blood  cultures  was  obtained  a  smaU  slender  bacillus ;  in  glycerin- 
igv  and  on  defibrinated  blood  it  formed  punctif orm,  transparent,  grevish- 
vkite  colonies.  It  did  not  coagulate  niuk  or  form  COg  or  indol.  When 
caltores  were  injected  into  animals  these  died  in  ^^^  days,  with 
poeomonia  or  pleurisy. 

•  CentralbL  Bakt.,  Orig.  Ite  Abt.,  xl.  (1906)  p.  268. 
t  Tom.  cit.,  p.  177.  %  Tom.  cit.,  p.  180. 

I  Rilorma  Med.,  Jmie  24,  1905.  See  also  Centralbl.  Bakt.,  lt<-  Abt.  Orig.,  zl. 
(lS05)pp.  194-7apl.). 
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S.  J.  Zlatogoroff  *  cultivated  from  the  blood  of  measles  (Mtients  a 
bacillus  0*4-0 '7/1  long  and  from  0*2-0 '4/11  broad.  It  is  stainable  by 
the  osnal  anilin  dyes  and  also  by  Gram's  method.  It  is  bnt  little  motile 
and  occors  in  pairs  and  irregular  groups.  The  ends  of  the  rodlets  are 
rounded  and  stain  more  deeply  than  the  central  parts.  In  liquid  media 
it  forms  a  flooculent  deposit,  the  supernatant  fluid  remaining  clear.  It 
grows  best  at  incubation  temperature,  is  aerobic,  and  does  not  form 
spores.    It  soon  dies  out,  and  does  not  cultivate  well  in  solid  media. 

New  Acetic  Acid-forming  Baoterium.t — F.  Fuhrmann  describes  a 
new  organism,  the  Acetobacter  plkatum,  which  converts  ethyl^cohol 
into  acetic  acid,  and  which  he  obtained  from  one  of  the  vats  in  wine 
experiments. 

In  wine  gelatin  at  22®  C.  it  forms  almost  circular,  raised  colonies  of 
a  light  yellow  glittering  colour.  It  is  non-liquefying,  and  grows  in  the 
depths  of  the  medium  as  spherical  colonies,  which  spread  upwards  and 
reach  the  surface,  where  typical  characteristic  growths  occur. 

In  neutral  gelatin  broth  it  grows  well,  but  is  best  seen  in  stab 
cultures  as  concentrically  arrang^  circular  opacities  1  c.cm.  below  the 
surface,  and  deeper  still  as  small  punctiform  colonies.  Films  stained 
with  methylen-blue  show  rods  1*4  to  l*6ft  by  0*4-0*6/i,  which  from 
alcohol-free  gelatin  stain  a  homogeneous  blue,  but  on  wine-gelatin 
show  bipolar  staining  with  an  almost  unstained  centre.  On  a  wine  or 
bouillon-gelatin  slope,  there  appears  a  fused,  delicate,  whitish-yellow 
growth,  witli  finer  growths  running  transversely  to  the  streak. 

On  beer-gelatin,  growth  is  simikr  but  more  slimy,  and  after  a  time 
the  culture  reddens.  On  "  alcohol-free  "  beer-gelatin  it  grows  only  if 
neutral  or  acid,  but  on  alcoholic  beer-gelatin  strongly  alkaline  with  cauatie 
soda,  acid  formation  occurs,  and  the  culture  clears.  On  bouillon  and 
beer-agar  slopes  there  is  a  thick,  light  yellow,  opaque  growth.  Stained 
films  from  a^r  cultures  at  28°-30°  C.  show  rods  0  *  75  /a  by  0  *  6  /x,  moaU  v^ 
with  a  capsule  which  does  not  stain  with  iodine  or  give  the  cellnlo&e 
reaction.  Only  a  sparse  growth  occurs  on  potato.  In  sterile  wine  con.- 
taining  3  *  5  p.c.  alcohol,  a  network  forms  in  the  depth  and  radiates  to 
the  surface,  forming  there  a  whitish-grey  tenacious  mould  8-10  mn^  , 
thick,  and  fluid  remains  clear ;  the  mould  gives  no  starch  or  cellulose 
reaction. 

The  zoogloea  structure  differs  on  **  alcohol-free  "  beer  and  wine. 

On  "alcohol-free"  beer,  cane  or  grape  sugar  favours  the  moulc\ 
growth,  but  on  alcoholic  beer  grape  sugar  is  unfavourable.  At  a  high  tea  i 
perature  only  slight  changes  occurred.  At  40"^  C.  some  threads  were  50  / 
long,  but  not  branching,  and  a  low  temperature  gave  only  slight  e\^i 
dence  of  degeneration  into  short  rods,  though  some  staining  peculiariti^*^ 
resulted,  ^metimes  pale  blue  staining  rods,  with  the  wall  bulged  hy  ; 
clear  space  surrounded  by  a  dark  blue  staining  border,  favoured  the  id^- 
of  spore  formation. 

Acetobacter  plicatum  thrives  in  wine  with  11  p.c.  alcohol,  and  be-<^ 
containing  9  *  5  p.c.  if  the  temperature  is  between  22  and  25°  C.  Genera,!  1 
speaking,  a  lower  temperature  is  necessary  in  wine  and  beer  contain!  xv 

*  Centralbl.  Bakt.,  Ite  Abt.  Orig.,  xxxvii.  (1905)  pp.  249-51. 
t  Op.  cit.,  2te  Abt.,  XV.  (1905)  No.  12. 
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much  alooholy  whilst  in  media  poor  in  aloohol  a  higher  temperature  is 
better. 

BmUIhb  anrent  foBtidas.* — ^H.  Herz<^  deecribes  a  new  pathogenic 
bacterinm  which  was  isolated  from  the  liver  and  heart-blood.  The 
nicrobe  is  a  badllns  0*6-2  /a  long,  and  from  0*5-0*8  /a  thick ;  often 
in  pairs,  capsnlated,  non-motile,  easily  stainable,  but  not  by  Gram*s 
newod.  It  liquefies  gelatin,  forms  a  ffolden-jellow  pigment.  The 
eolonies  on  solid  media  are  yellow,  rounc^  and  smooth.  It  coagolates 
ndlk.  All  ocdtnres,  aerobic  and  anaerobic,  exhale  a  foetid  cheesy  odour ; 
they  are  killed  by  heating  for  10  minutes  to  62^. 

•  Zeitschr.  f.  Hygiene  u.  Infekt.,  xHx.  (1805)  p.  856. 
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MICROSCOPY. 

A.  Instruments,  Accessories,  Ac* 

a)  stands. 

Watson  and  Sons'  Club  Microscope.t — In  appearance  this  instru- 
ment (fig.  25)  is  very  similar  to  the  Van  Hearck  model  manufactured  by 
Watson  and  Sons,  but  the  idea  has  been  to  simplify  the  general  details, 
and  to  provide  in  it  such  mechanical  conveniences  as  are  desired  by  an 
amateur,  omitting  the  refinements  that  are  only  required  by  and  of  im- 
portance to  the  expert  and  Vitical  worker. 

The  tripod  foot  has  a  spread  of  9  in. ;  the  stage  is  5  in.  in  diameter, 
and  has  mechanical  and  rotary  movements ;  the  substage  has  rackwork 
to  focus  and  screws  to  centre,  and  can  be  turned  aside  from  the  optic 
axis  with  the  apparatus  contained  in  it  when  desired.  The  instrument  is 
of  full  size,  measuring  in  height  12|  in.  when  racked  down. 

Watson  and  Sons'  Praxis  Petrolognical  Microscope.}— This  is  a 
Petrological  Microscope  (fig.  26)  of  continental  model,  with  the  horse- 
shoe foot  and  the  upright  pillar  cast  in  a  solid  piece.  The  body  contains 
an  analyser  prism  and  a  Klein's  quartz  plate.  The  polariser,  which  k 
carried  in  a  plate  beneath  the  st^e,  can  be  turned  aside  from  the  optic 
axis  when  desired.  The  coarse-adjustment  is  by  diagonal  rack-and< 
pinion,  and  the  fine-adjustment  is  Watsons'  stands^  lever  pattern. 

Watson  and  Sons'  School  Microscope,  1906  Model.§  —  Severs 
modifications  have  been  made  in  this  instrument  (fig.  27).  The  foot 
and  the  upright  are  cast  in  one  solid  piece,  also  the  stage  and  the  liml 
are  cast  solid.  The  stage  has  been  fitted  with  an  ebonite  covering,  an< 
although  the  instrument  is  made  with  a  coarse-adjustment  by  dia^one 
rack-and-pinion  only,  provision  has  been  made  for  the  subsequen 
addition  of  fine-adjustment  should  it  be  desired. 

Reiohert's  New  Large  Mineralogical  Stand.  || — This  instrumei: 
(fig.  28)  differs  from  the  one  described  in  the  Journal,  1905,  p.  245,  i 
that  the  limb  is  altered  to  the  handle  form,  and  the  fine-aajustiner 
located  therein  for  greater  security. 

•  This  subdivision  contains  (1)  Stands;  (2)  Eye-pieces  and  Objectives;  (; 
Illuminating  and  other  Apparatus;  (4)  Photomicrography;  (5)  Microscopies 
Optics  and  Manipulation ;  (6)  Miscellaneous. 

t  W.  Watson  and  Sons*  Catalogue,  1906,  p.  86. 

t  Tom.  cit.,  p.  84.  §  Tom.  cit.,  p.  68. 

II  Reichert's  Special  Catalogue,  1905-1906,  p.  11. 
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(8)  Bye-pittoes  and  Obj6ctiv6s. 

Ikj  and  Water  Immersion  ^  Objective  by  Boss. — At  the  February 
Meeting  B.  6.  Hebb  exhibited  an  old  lens,  the  property  of  the  West- 
minster Hospital  (fig.  29).  Mr.  E.  M.  Nelson  kindly  examined  the 
objedJve,  and  reports  as  follows : — 

This  ^  is  an  example  of  a  lens  made  by  Ross  upon  a  formula  by 
Xr.  Wenham. 

In  June  1871,  Mr.  Tolles,  of  America,  made  a^  which 
could  be  adjusted  by  means  of  its  screw  collar  for  either 
fet  or  dry  use,  and  Mr.  Woodward  said  that  this  lens 
foold  resolve  Anq)hipleura  pellucida. 

When  Uiis  report  was  received  in  England  it  made  a 
great  stir,  and  opticians  were  most  anxious  to  equal,  if  not  excel,  this 
Tesolt    Hence  the  origin  of  the  lens. 

It  is  of  a  peculiar  construction,  having  a  single  front  and  back,  an^ 
i  triple  middle.  This  triple  has  a  central  biconcave  dense  flint  lens 
riiidi  corrects  the  aberration  of  the  entire  lens.  The  plan  of  this  lens 
igfignred  on  the  nght-hand  half  of  fig.  6  on  page  16;^  of  the  ''  Monthly 
Xkamoopical  Journal,""  vol.  ix.,  1878,  which  appears  to  be  an  abstract  of 
the  Proceedings  of  the  Royal  Society,  1878,  No.  141. 

The  present  example  differs  slightly  from  the  figure  inasmuch  as  it 
bai  its  heick  lens  turned  round  the  other  way,  so  that  its  flat  side  is  next 
the  object. 

These  lenses  did  not  prove  successful,  and  were  soon  given  up. 
Similar  objectives  were  made  by  Powell  and  Lealand,  but  they  dis- 
coDtinned  their  production  after  they  had  brought  out  their  "  new 
fonnnla  "  which  had  separate  fronts  for  dry  and  water  immersion  work. 

This  Boss  lens  is  a  ^  by  measurement ;  its  aperture  is  0  *  81  dry,  and 
0*83  wet,  SO  that  it  would  be  quite  incapable  of  resolving  AmphlpUura 
ffUmda, 

The  figore  attached  is  not  to  scale,  but  is  given  to  show  the  form  of 
diel 


Howland's  Instrument  for  Centring,  Marking,  and  Testing 
taises.* — C.  W.  Howland  has  patented  this  instrument,  which  is  in- 
tended to  centre,  or  decentre  lenses,  as  desired.  It  also  axis-marks 
(Tlindrical  lenses,  so  that  they  can  be  cut  to  anv  axis  without  adjusting 
the  lens-cutter.  The  instrument  also  shows  the  strength  of  prismatic 
bses,  and  it  tests  finished  prescriptions,  indicating  ii'hether  tney  have 
beoi  filled  oorrectlv. 

The  frame  of  the  instrument  comprises  a  stand  with  a  bed,  on  which 
«B  three  brackets  (fig.  80).  At  one  end  is  a  fixed  bracket  with  a  sight 
^  and  a  blinker  for  the  eye  not  in  use.  The  standard  at  the  other  end 
airies  a  protractor,  in  which  is  a  target  revolvable  by  turning  a  rod  at  the 
right-hand  side  of  the  bed,  looking  towards  the  target.  The  same  serves 
ca  posh-and-pull  rod  to  adjust  the  position  of  the  target  along  the  bed, 
•ooording  to  the  focus  of  the  lens.    At  the  left  side  is  a  link,  pivoted  to 

•  Optical  Instrument  Monthly  (New  York)  i.  No.  3  (Aug.  1905)  pp.  24-6  (1  pL 
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the  middle  bracket,  or  lens  rest,  and  oootmniBg  ooe  or  tmm  ndi 
intended  to  engage  a  pin  and  bold  the  tsu^t^^rrij^  al  m  fixed  diti 
when  testing  prnmatic  power.  The  lens  rest  compriees  a  rin^  can 
a  glaes  plate,  against  which  the  lens  to  be  tested,  marked,  etc.,  b  he] 
hand  or  otherwise  on  the  optical  axis  extending  fmm  the  sight  tol 
the  target  centre.  Pivoted  to  the  bottom  of  the  middle  bracket  h 
ajrm  holding  a  little  shaft  placed  at  right  angles  to  the  vertj^  d 
throngh  the  axis  of  the  instrument.     This  shaft  carries  thrte  malri 


Fig.  m. 


pins,  which,  when  thftlQM  ifi  lowered,  strike  an  ink-pad,  and,  when  i 
arm  i^  raised,  stamp  the  tens  at  three  points  in  the  same  gfcraigbt  li 
coincident  with  the  horizontal  major  axis  of  the  lens.  During  ( 
swing  of  the  arm  the  shaft  carrying  the  ink-pins  executes  a  quarter>tuj 
nnder  the  influence  of  a  cord  which  passes  over  a  dnim  on  the  ahi 
and  is  kept  taut  bj  a  spring.  The  rotation  of  the  shaft  is  limit 
by  stop-flngers.  The  marking  pins  are  yielding,  so  as  to  compensate  i 
the  amount  of  projection  of  different  parts  of  the  surface  of  the  lens, 
Detailed  descriptions  of  the  use  of  the  instrument  are  given. 
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C8)  niominatinff  and  other   Apparatus. 

Hij^h-Angle  Condenser  Carrier  for  Petrological  Hicrosoopes.* — In 
connection  with  their  Petrological  Microfioope,  Watson  and  Sons  have 
recently  introduced  a  new  arrangement  for  (jnickly  removing  the  upper 
portion  of  the  condenser  from  the  field  of  view  without  the  removal  of 
tbepolariser  or  other  apparatus. 

The  upper  portion  of  the  condenser  mount,  oontainins  the  lens  which 
prodnoes  the  nigh-angled  convergence,  is  carried  on  a  nolder  which  is 
toed  into  the  sta^e  itself.  This  holder  can  be  immediately  turned  on  a 
pirot  so  as  to  brme  the  condenser  into  the  optical  axis,  or  remove  it 
dierefrom.  When  high-angled  convergent  light  is  reauired,  the  holder 
s  tamed  so  as  to  bring  the  condenser  to  the  centre  of  the  stage — it  is 
t&en  just  below  the  surface.  The  polanser  is  then  pushed  upwards,  and 
in  80  doing  lifts  the  condenser  from  its  holder  and  carries  it  upwards  to 
die  sorface  of  the  stage.  When  the  condenser  is  not  required,  the 
polariser  is  lowered  until  the  condenser  rests  once  more  on  its  holder, 
then  it  can  be  at  once  turned  aside. 

Kller  Sub-Stage  Spark-Oap  Lamp  for  the  Micro8cope.t— T.  I. 
Miller  has  arranged  this  apparatus  (fig.  31)  for  photographing  thin  sec- 


FiQ.  31. 

tkms  of  minerals  while  fluorescing.  It  is  not  possible  to  give  exact 
^iimensions  of  the  apparatus,  because  these  must  vary  with  the  require- 
aajts  of  the  Microscope  selected.  A  piece  of  vulcanite  f  in.  thick  and 
^boot  1  in.  wide,  is  made  with  a  base  for  two  metallic  terminal  balls  each 
iV  in.  in  diameter,  and  mounted  on  pins  having  a  tapered  point.  These 
pins  are  driyen  into  holes  drilled  in  the  vulcanite.  Two  wires  of  tliin 
copper  are  then  wound  around  the  pins,  and  connected  to  the  secondary 
<jf  a  f-in.  induction  coil.  This  "  lamp  "  is  fastened  to  the  sub-stage  of 
Ae  Micnwcope  by  machine  screws,  which  loosely  fit  tlurou^h  the  slots. 
Bj  this  construction  it  is  quite  easy  to  adjust  the  spark  to  the  centre  of 
Ud,  or  entirely  out  of  field.  The  balls  may  be  made  of  various  metals, 
od  provided  with  tapering  holes  to  fit  the  pins,  thus  making  it  easy  to 
«e  various  metals  whose  spectra  and  effect  on  the  mineral  section  are 

•  W.  Watson  and  Sont*  Catalogue,  1906,  p.  79. 

t  Optical  Instrument  Monthly  (New  York)  i.  No.  3  (Aug.  1905)  pp.  13-14  (3  figs). 
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known  to  be  quite  different.  The  balls  must  be  mounted  just  high 
enough  to  be  a  little  below  the  level  of  the  top  of  the  Microscope  sti^e. 
The  secondary  of  the  induction  coil  is  stepped  up  with  a  half-pint 
Leyden  jar.  An  ordinary  telegraph  key  was  found  most  convenient  for 
ma^ng  and  breaking  the  current.  The  mineral  sections  are  ground  as 
thin  as  possible,  washed  free  of  balsam,  and  then  cemented  around  the 
edges  to  ordinary  slides.  The  slides  are  reversed  when  placed  on  the 
Microscope  stage,  and  the  section  should  lie  just  clear  of  the  balls. 

Some  Notes  on  Laurent  Polariscope  Readings.* — 6.  W.  Bolfe  and 
C.  Field  have  made  two  series  of  rotation  measurements  of  two  standard 
quartz  plates  on  a  Laurent  polariscope,  one  set  with  the  light  designed 
to  be  used  by  the  Laurent  polariscope,  sodium-chloride  light  filtered 
through  a  section  of  bichromate  crystal ;  the  other  set  with  sodium- 
chloride  light  passed  through  a  Lippich  ray  filter.  The  instrument  used 
was  a  Laurent  "  large  model,"  maae  about  1888  by  L6on  Laurent,  of 
Paris. 

The  authors  conclude  that  it  is  imperative,  in  stating  that  the  light 
factor  of  a  saccharimeter  is  a  certain  value,  that  reference  should  be 
made  (1)  to  the  exact  nature  of  the  light  used  in  the  rotation  read- 
ings ;  (2)  the  saccharimetric  standard  of  the  scale  of  the  ouartz-wedge 
instrument ;  (3)  the  nature  of  the  substance  measurea ;  and  (4) 
obviously,  the  temperature  at  which  the  comparisons  are  made. 

Quartz-Plate  Readings  in  Saccharimetry.f  —  G.  W.  Rolfe  gives 
his  reasons  for  considering  that  the  Landolt-Lippich  polariser  is  not  as 
satisfactory  for  instruments  for  general  laboratory  use  as  the  Laurent, 
because  the  former  requires  that  all  extraneous  light  be  rigidly  excluded, 
and  seems  much  more  sensitive  to  small  variations  in  intensity  of  the 
sodium  flame  than  does  the  Laurent.  Only  under  constant  concQtions  of 
temperature  and  light  intensity,  and  witn  a  rigid  exclusion  of  all  ex- 
traneous light,  can  good  results  be  obtained  with  the  Lippich  polariscope. 

A.  New  Spectrometer :  its  Uses  and  Advantages.}— Y.  H.  Mac- 
kinney  has  designed  a  new  form  of  spectrometer,  whose  main  features 
may  be  tabulated  as  follows  : — 

(a)  Both  tubes  are  auto-coUimating  telescopes,  and  both  are  made 
to  rotate  in  the  horizontal  plane. 

(b)  The  illuminant  is  central  above  the  prism  table,  and  hence,  once 
set,  is  constant  on  the  slits  whatever  position  they  may  occupy  round  th< 
circle.  There  is  a  shade  below  to  prevent  stray  light  from  interfering 
with  the  observations. 

The  advantages  gained  by  these  new  features  may,  to  start  with,  b* 
briefly  tabulated  as  follows  : — 

(a)  The  refractive  index  of  a  prism  can  be  determined  whateve 
its  angles  may  be,  for  the  new  instrument  adapts  itself  for  detennin 
ing  it  by  any  of  the  following  methods : — (1)  position  of  norma 
incidence ;  (2)  minimum  deviation ;  (3)  critical  incidence ;  (4)  retun 
path  (Abbe)  method. 

*  Technology  Quart.  Proo.  Soc.  Arts,  Massachusetts,  xviii.  (Sept.  1905)  t>i 
219-93.  t  Tom.  cit.,  pp.  294-9.  ' 

X  Paper  read  before  Optical  Society,  London  (Feb.  1906)  8  pp.,  13  figs. 
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{b)  By  havlDg  two  aato-collimating  telescopes,  not  only  is  a  check 
oUttned  by  taking  an  observation  tnrongh  one  eye-piece  and  then 
tboagh  the  other,  bnt  a  further  check  is  readily  obtainea  by  passing  the 
li^t  through  the  nrism  in  a  similar  bat  opposite  manner. 

(c)  The  error  one  to  anto-coUimation  is  eliminated  when  method  (1) 
(normal  incidence)  is  employed,  by  taking  the  mean  of  two  observa- 
cioos— with  illuminating  prism  and  cross-wires  to  right  and  left,  or 
tice  vena,  of  field  respectively.  The  same  applies  to  the  "critical 
incidence  ^^  method,  which,  however,  is  not  apt  to  produce  such  accurate 
resnltB,  owing  to  the  difficulty  met  with  in  placing  the  cross-wires  to 
€ncUy  cut  t£e  half-light  and  half-dark  field. 

Optical  Bench  for  lUnmination  with  either  Ordinary  or  Hono- 
ckromatic  Li^ht. — The  firm  of  B.  and  J.  Beck  has  designed  a  small 
<iplical  bench  for  microscopical  illumination,  which  is  suited  for  use 
inith  the  Boeenhain  Microscope,  as  well  as  for  other  purposes,  and  has  a 
sma  of  very  handy  adjustments  (fig.  32). 


ife" 


Fio.  82. 


It  consists  of  a  dO-in.  steel  bar  mounted  on  two  strong  tripod  feet 
k  means  of  two  sliding  uprights  which  can  be  raised  or  lowered  and 
camped  at  different  heights,  m  fittings  carried  in  the  tripod  feet,  so 
chat  the  bar  can  be  placed  at  different  heights  above  the  table,  or  can 
be  pointed  either  upwards  or  downwards. 

All  the  pieces  of  the  apparatus  slide  along  the  steel  bar,  and  are 
^ttmately  aligned  to  the  same  centre  or  axis.  Each  piece  can  be  clamped 
is  any  position. 

At  one  end  A  is  a  Nemst  lamp  with  a  single  upright  filament 
Kinog  from  100-280  candle-power.  It  can  be  used  with  a  sb'ght 
Bodification  in  the  burner  on  any  current  from  110-220  volts,  but  to 
d?e  the  highest  candle-power  should  be  used  with  the  highest  current. 
Xext  to  the  lamp  is  an  achromatic  and  aplanatic  condenser  B,  If  in. 
diameter,  which  is  corrected  to  give  a  well-defined  image  of  the  filament 
on  tltt  slit  G ;  this  is  adjustable  by  means  of  a  screw. 

An  achromatic  collimating  lens  D  collects  the  light  from  the  slit  C 
aad  emits  it  in  a  paraUel  bundle  to  a  Thorpes  diffraction  grating 
«  a  prism,  with  rotating  adjustment  and  brass  cover,  which  transmits  a 

April  ISik,  1906  Q 
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normal  spectrom,  which  is  again  focused  hj  means  of  an  achromatic 
condensing  lens  F  upon  either  the  vertical  illuminating  apparatus  of  the 
Bosenhain  Microscope,  upon  the  surface  of  an  object,  or  upon  the  mirror 
of  an  ordinary  Microscope.  It  is  generally  advisable  to  interpoee  a 
screen  with  a  broad  slit  in  the  focus  of  this  lens  if  but  one  coloured 
light  is  required,  especially  if  the  lt)ench  is  being  used  to  illuminate  a 
substage  condenser  for  transmitted  light.  Such  a  screen  is  most  con- 
veniently carried  on  the  Microscope  itself,  but  in  the  case  of  the  vertical 
illuminator  of  the  Bosenhain  Microscope  it  is  made  to  slide  into  the 
fitting  of  the  body. 

The  above  describes  the  bench  as  used  for  monochromatic  illumina* 
tion,  but  for  ordinary  illumination  the  diflFraction  grating  and  prism  E, 
with  the  condenser  F  and  the  slit  C,  are  removed.  An  iris  diaphragm 
and  a  water  cooling  chamber  Q  may  be  used,  and  if  desired  a  4-in. 
lantern  condenser  may  be  used  instead  of  the  condenser  B.  A  mirror 
on  carrier  H  may  be  supplied  to  fit  the  bench.  A  lantern  canier  and 
projection  lens  convert  tne  whole  apparatus  into  a  most  convenient  and 
serviceable  optical  lantern. 

An  incandescent  gas  lamp  may  be  supplied  in  place  of  the  Nemat 
lamp. 

C4)  Photomlorovraphy. 

Method  for  Determining  the  Exact  Colour  for  Light  Filters. — 
E.  Moffat  communicates  the  following  easy  method  for  determining  the 
exact  colour  of  screen  required  to  photograph  successfully  a  faintlj 
stained  slide  of  Bacteria,  etc.  Place  some  cirstals  of  chlorate  of  potash  or 
salicin  (the  crystals  of  which  give  a  good  range  of  colour)  under  a 
Microscope,  and  examine  by  polarised  light.  Bevolve  one  of  the  prisms 
till  any  one  of  the  crystals  matches  exactly  the  stained  preparation :  now 
turn  the  prism  round  90%  when  the*  complementary  colour  will  appear. 
This  will  show  the  exact  tint  required  for  the  screen,  and  will  prodaoe 
the  greatest  amount  of  ** darkness"  or  contrast,  e.g.,  bacilli  stained 
faintly  blue  will  require  a  very  dark  orange  screen,  or  if  stained  faintly 
red,  a  dark  green  will  be  required ;  the  lighter  the  stain,  the  darker 
must  be  the  screen,  and  vice  versa,  in  order  to  produce  a  sluurp  image  on 
the  photographic  plate.  Hence  the  saving  of  time  in  using  the  polari- 
scope  to  determine  the  required  depth  of  tint.  Isochromatic  platea 
must  be  used  in  conjunction  with  these  screens.  To  prepare  the  screens 
fix  unexposed  dry  plates  in  the  dark  room  and  stain  with  any  suitable  dye. 

(6)  KloroBoopioalfOptios  and  Manipulation. 

Artificial  Double  Befiraction,  due  to  Alotropic  Distribution,  with 
Application  to  Colloidal  Solutions  and  Magnetic  Fields.^ — T.  H» 
Havelock,  after  reviewing  the  methods  of  artificially  obtaining  doable 
refraction,  and  after  investigating  the  theory  of  their  formation,  smn* 
marises  the  sections  of  his  paper  thus  : — 

1.  The  formal  investigation  of  artificial  double  refraction  in  colloidal 
solutions  as  due  to  a  deformation  of  the  medium,  consisting  of  a  chimge 
in  the  packing  of  the  colloidal  particles. 

*  Proo.  Boy.  Soc.,  Series  A,  IxxviL  No.  A  616  (Feb.  1906)  pp.  170-82. 
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1  The  poosibility  'tiiat  such  deformation  may  be  prodaoed  hj 
■whankal  stress  as  arising  from  the  possession  of  a  certain  amount  of 
agiditj  by  sach  solutions. 

3.  The  analogy  between  the  effects  so  produced,  and  the  double 
fe&iction  due  to  a  magnetic  field. 

XAXLLAap^  Ia. — 1^  £oi  da  la  BefrMtion  et  le  priadpe  d«  la  moiiidr*  Mtioa. 
[An  interestiiig  historioal  review  of  the  theories  of  refraction.] 

BfUL  d»  la  8oc,  Vaudoiae  des  8oi.  Nat.  (LauMomu),  xli. 
(Sept.  1905)  pp.  178-95  (7  fign.). 

X  WBauL,  A.  H.— Ob  a  Soale  of  Ookrar-Tslaei  lad  a  new  PlMtometer. 

Technology  Quarterly,  zriii.  (1906)  pp.  60-73  (10  figi.). 

ftoRB,  YOif  M. — ^Die  Optiaohen  Xastramente. 

Leipzig :  B.  G.  Teubner  (1906)  v.  and  130  pp. 
ScHSBiDKB,  J.,  it  J.  Just— mtxamikroikopie  der  Oleoaole. 

[On  the  application  of  oltramicroecopy  for  testing  the  pnrity  of  oils  and 
oleaginoas  mixtures.]  ZeUsair.  w£u,  iiikrosk.,  rrii. 

(1905)  pp.  481^530. 
TiOBP,  T. — ^B«pUeaa  of  DiftaetioB  OxmtiBgi. 

Nature,  Izziii.  (1905)  p.  79. 

Wall  AC  B,  R.  J.— Ditto.  Astrophueiedl  Journal,  Txii.  No.  3. 

See  also  Nature,  IxziU.  (1905)  p.  21. 

2itaMOHDT,  B.— Xor  XrkaBBtBiat  der  Kolloide.  Veber  irrefonlble  QjdroioU  Bad 
HtnalknMkopie.  (An  aooonnt  of  the  nature  and  propertiee  of  ooUoid  solutioni 
or  hydioeols,  and  of  the  iuTeetigation  b j  the  method  of  ultramioroscop  j.) 

Jena:  Gustay  Fischer  (1905)  vL  and  185  pp. 

(6)  XlBoellaneoue. 

Advances  in  Microscopy:  The  Microscope  at  Work.* — J.  W. 
^knAan  dealt  first  with  the  subject  of  metallographj,  which  he  traced  to 
Dr.  Sorbj^B  work  in  Sheffield  in  1864,  ilinstrating  its  use  in  engineering 
if  a  nnmber  of  lantern  slides  lent  for  the  purpose  by  Mr.  J.  E.  Stead, 
FiLS.,  exhibiting  the  microscopic  structure  of  steel. 

From  thie  topic  an  easy  transition  served  to  introduce  the  subject 
^  the  changes  wnich  the  surface  of  a  polished  piece  of  metal  undergoes 
ffl  die  prooesB  of  polishing.  This  part  of  the  lecture  was  illustrated  by 
pbotographs  lent  by  Mr.  6.  Beilby,  of  Glasgow,  who  has  made  a  special 
atody  of  the  physioEd  condition  of  metals  as  affected  by  heat,  ana  par- 
ticQhrly  by  the  treatment  whidi  they  undergo  in  the  polishing  process. 
His  inquiries  show  that  enormous  forces,  comparatively  spedang,  are 
brought  to  bear  upon  the  exquisitely  thin  film  of  metal  whidi  is  d^ectly 
liected  by  the  polishing  operation  in  the  act,  for  instance,  of  knife 
doming ;  and  as  Uie  remit  of  the  hard  usage  to  which  this  surface  film  is 
objected  it  carries  permanent  traces  of  having  been  spread  like  a  fiuid 
<»v«r  the  solid  foundation  of  underlying  metal  A  very  remarkable 
•net  of  photographs  illustrated  this  point,  and  showed  how  a  polishing 
tool  left  tbe  sii^ace  of  a  piece  of  brittle  metal  like  antimony  in  streaks 
Bk  the  bruih  marb  of  paint. 

Tbe  next  topic  dealt  with  was  the  application  of  the  Microscope  to 
Ae  healing  art — and  here  the  lecturer  selected  for  special  notice  the 
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work  recently  aocompliahed  by  Professor  A.  B.  Wright.  This  retates  to 
the  employment  of  the  Microscope  as  a  part  of  the  physician's  equip- 
ment in  the  ordinanr  work  of  treating  such  diseases  as  arise  from 
microbic  invasion.  It  is  well  known  that  nature's  remedy  for  snob 
diseases  is  found  in  the  activity  of  a  certain  type  of  white  blood  cor- 

Snscle,  itself  a  microbe  of  a  very  militant  order,  which  voraciously 
evonrs  the  smaller  microbes  of  the  morbid  kinds.  It  is  found,  however, 
that  this  phagocyte  is  not  always  on  the  alert,  and  Professor  Wright's 
investigations  have  led  him  to  the  conclusion  that  the  secret  of  the 
phagocyte's  activity  is  to  be  sought  in  the  composition  of  the  blood 
serum.  He  has,  accordingly,  devued  a  system  of  measurement  for  the 
stimulating  property  of  Uie  blood  fluids.  A  minute  sample  of  the 
patient's  blood  furnishes  the  required  specimen  of  serum,  and  to  this 
serum  is  added  a  pure  culture  of  the  noxious  bacterium.  This  miztore 
being  placed  in  an  incubator,  a  certain  number  of  phagocytes  are  let 
loose,  and  allowed  to  play  in  it  for  a  regulated  period  of  time.  A  sample 
of  the  mixture  is  then  withdrawn  and  examined  under  a  Microscope, 
and  some  50  or  60  specimen  phagocytes  are  taken,  from  which  an  avere^ 
is  deduced  of  the  amount  of  execution  which  the  phagocyte  can  do  ir 
that  medium.  If  the  result  of  that  examination  is  sati^actory,  then  tin 
patient's  blood  is  in  such  a  condition  that  inoculation  treatment  can  b< 
successfully  applied.  If,  however,  the  phagocytes  prove  not  to  be  ver 
keen  in  seizing  and  appropriating  their  destined  prey,  then  the  systen 
of  treatment  has  to  be  directed  to  improving  the  condition  of  th 
patient's  blood  before  commencing  the  inoculation  treatment.  A  photo 
graph  of  a  phagocyte  with  ingested  tubercle  bacilli,  enabled  the  auoienc 
to  appreciate  the  precision  of  this  method. 

The  Microscope  adapted  to  Special  Duty.*— -In  his  second  lectui 
Mr.  Oordon  referred  first  to  a  topic  which,  under  pressure  of  time,  wi 
omitted  from  the  previous  lecture,  that  is  to  say,  the  limit  of  visibilit; 
This  subject  has  been  much  under  discussion  in  recent  times,  and  Loi 
Bayleigh  has  of  late  investigated  it  with  very  remarkable  results, 
now  appears  that  objects  such  as  a  bacterium  or  that  minute  appendaf 
called  a  flagellum,  which  many  bacteria  carry,  may  be  seen  althoiu 
attenuated  much  beyond  the  point  hitherto  commonly  supposed  to  1 
the  inferior  limit  of  microscopic  vision.  The  importance  of  this  fa 
lies  in  the  circumstance  that  many  bacteria  are  so  minute  that  it 
difficult  to  make  out  their  distinctive  features,  and  the  study  of  th( 
delicate  but  vitally  important  forms  of  life,  taxes  our  present  Microeooi 
to  the  limit  of  their  capacity. 

The  lecturer  next  demonstrated  by  means  of  a  Microscope,  lent  i 
the  purpose  by  Mr.  C.  Baker,  the  appuances  which  are  employed  in  t 
metallographe^s  Microscope  to  illuminate  the  surface  ol  an  opaqae  obj( 
such  as  a  polished  slab  of  metal,  describing  particularly  the  oonstracti 
of  the  vertical  illuminator  and  the  method  of  focusing  adopted  nn( 
these  conditions.  He  then  passed  to  consider  modifications  airected 
improving  the  resolving  power  of  the  instrument,  and  showed  by  a  v< 
striking  experiment  how  a  thin  film  of  some  transparent  body,  sndi 
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a  drop  of  water  hanging  upon  the  surfaoe  of  a  glass  plate,  can  be  ren- 
dered consiHcaoaslj  visible  by  cntting  down  the  image-forming  beam  in 
s  puticalar  position.  The  experimental  result  goes  somewhat  beyond 
tk  tiieoietioBJ  explanation  at  present  available.  The  expriment  itself 
iad  been  designed  with  the  idea  of  introducing  a  diffraction  fringe  into 
the  field  of  the  instrument  and  utilising  the  high  resolving  power  which 
such  a  fringe  is,  on  grounds  of  theory,  supposed  to  possess.  But  the 
ioaensed  visibility  of  the  image  shown  up  in  this  wa^  is  so  very  pro- 
noaoced  that  there  is  reason  for  thinking  that  the  diffraction  fnnge 
does  not  completely  explain  it.  The  result  is  to  exhibit  a  transparent 
object  under  tne  aspect  Known  to  microsoopists  as  dark  field  illumina- 
m,  bat  without  any  of  the  appliances  commonly  employed  for  bringing 
aboafc  that  result* 

Anodic  appliance  directed  to  the  same  general  object  of  improving 
tbe  resolving  power  of  the  Microscop  is  the  apparatus  devised  by  Dr.  A. 
Kohkr  for  utilising  ultra-violet  light  having  a  wave-length  of  about 
nhw  ^^  A  descnption  of  this  apparatus  has  already  appeared  in  this 
Joamal,  1905,  pp,  103  and  513.  The  exclusion  of  glass  from  the  optical 
i^Bfteiii  makes  it  impossible  to  obtain  the  ordinary  corrections  for  chro- 
:utic  aberration,  and  the  objectives  prepared  for  use  with  this  instrument 
»e  aooordingly  designed  as  monochit)matic,  that  is  to  say,  they  are  correct 
tor  one  particol^  wave-length  only.  This  elaborate  instrument  is  at 
praent  in  the  probationary  stage,  and  it  does  not  seem  possible  to  speak 
»  yet  with  ooi^dence  of  its  capacity  for  high-power  work.  But  its  use 
atiDoderate  magnifying  powers  has  shown  that  light  of  the  particular 
vare-length  mentioned  is  arrested  by  certain  tissues  which  are  quite 
aaoqnrent  to  ordinary  visible  light,  and  in  that  way  structure  can  be 
faocontrated  in  unstained  specimens  by  the  aid  of  colour  reactions  by 
^baA  stains,  as  we  may  say,  to  reveal  which  ordinary  light  would  be 
vhoUy  inoperative.  Special  attention  was  drawn  by  the  lecturer  to  this 
^  notable  property  of  monochromatic  light  and  to  the  simplification 
^  the  correction  problem  accomplished  by  the  production  of  mono- 
duomatic  objectives.  In  both  tnese  particulars  ne  thought  that  the 
prindples  exemplified  by  Dr.  Kohler's  design  might  usefully  be  extended 
H>  instruments  designed  for  working  with  monochromatic  light  within 
^  range  of  the  visible  spectrum. 

The  last  subject  dealt  with  was  a  photomicrograpbic  apparatus 
icoeatly  introduced  by  Messrs.  Beck.  Tnis  is  designed  to  meet  the 
nqoirements  of  practising  engineers  and  doctors,  and  reduces  the  appa- 
^ttns  and  proceaure  employ^  in  the  production  of  a  photograph  of  a 
BieroBoopic  object  to  extreme  simplicity. 

i  fuU  description  was  given  at  a  recent  meeting  of  the  Society,  and 
^  be  found  in  the  Journal,  1905,  p.  651. 

Qiekett  Microscopical  Club. — At  the  Meeting  held  on  Jan.  19, 
^  President,  Dr.  E.  J.  Spitta,  F.R.A.S.,  P.R.M.S.,  in  the  chair,  the 
Hon.  Sec.  announced  that  two  papers  had  been  communicated  by  Mr. 
T*  B.  Rosseter,  F.B.M.S.,  on  '*  DrepanidoUmia  undulata,''*  and  on 
*  Iktptmidotania  aagitta.'*^ 

*  This  experiment  forms  the  subject  of  a  Note  on  p.  157  of  this  Journal. 
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Mr.  B.  T.  Lewis,  F.B.M.S.,  delivered  a  lecture  on  ''  The  Semes  of 
Inflects,**  dealing  more  especially  with  sight  and  hearing. 

The  40th  Annoal  General  Meeting  was  held  on  Feb.  16.  The 
President  delivered  the  Annoal  Address,  taking  as  ids  subject  '*  The  Rela- 
tive Merits  of  the  Short  and  Long  Tnbe  for  Microscopes.*'  The  short 
tube  was  probably  introduced  by  OberhHoser,  certainly  before  1857. 
The  advantages  claimed  for  each  form  were  dealt  with,  and  the  I^red- 
dent,  in  conclusion,  said  he  considered  the  short  tnbe  to  be  the  ideal 
stand,  as  it  could  quickly  be  converted  to  the  long  form,  and  objectives 
corrected  for  either  tube-length  alternately  employed  if  desired 

The  429th  Ordinary  Meeting  was  held  on  March  16.  Mr.  C.  D. 
Soar,  F.R.M.S.,  delivered  a  lecture  on  "The  Life-History  of  Freeh- 
water  Mites  {HydTOchnidc^y*  The  various  stages— ovum,  larva,  nymph, 
and  adult,  were  described  and  illustrated  with  the  aid  of  the  lantern. 
Of  the  sixty  genera  known,  we  have  information  regarding  the  life- 
history  of  only  five. 


B.  Technique,* 
(1)  CoUeotinff  OldeotSt!  inoladixxs-  Culture  Prooei 

Differentiation  of  the  Bacillus  putrificu8.t— A.  Bodella  discafleea 
the  results  obtained  by  Achalme  and  others  in  the  differentiation  of 
B.ptftr^ieus  and  allied  anaerobic  organisms  by  their  ferment  action  on 
certain  hydrocarbons.  He  finds  that  the  fermentation  of  hydrocarbons 
does  not  alone  serve  to  differentiate  either  the  nine  bacilli  studied  by 
Achalme,  nor  the  other  anaerobic  micnM)rganisms  that  have  the  property 
of  fermenting  albuminoid  substances ;  that  in  the  classification  of  these 
anaerobes  the  fermentation  of  hydrocarbons  is  to  be  considered,  bot 
especially  the  fermentation  of  proteid  substances.  The  author  found 
that  in  nearly  all  milk  cultures  lactose  remained  unaltered  even  after 
four  weeks,  and  he  considered  that  the  fatty  acids  that  were  formed  were 
derived  from  the  fermentation  of  the  casein.  Some  bacilli  form  with 
casein  only  butyric  acid,  others  valerianic  acid,  and  others  caprionic  add. 

Culture  of  Bacillus  leprae.}  — P.  Emile  Weil  finds  that  for  the 
cultivation  of  the  Bacillus  leprcby  it  is  necessary  to  select  exclusively 
cases  of  tuberculous  leprosy,  and  especially  those  that  show  recent  tuber- 
cles. The  surface  of  a  tubercle  being  first  washed  with  ether,  is  abraded 
with  a  sterile  scarifier,  and  into  the  leprous  mass  is  introduced  a  fine 
sterile  pipette,  which  removes  a  short  cylinder  of  yellow  matter  con- 
taining the  iMicilli.  From  this  the  culture  tubes  are  inoculated ;  the 
media  employed  being  glycerin  glucose  agar  in  various  proportions,  but 
always  rendered  neutoed  or  alkalme,  to  wUch  was  added  numan  pleuritic 
serum.  Egg  agar  was  also  found  especially  useful.  The  tubes  were 
incubated  at  89  C.    Growth  appeared  in  about  15-20  days. 

*  This  subdivision  contains  (1)  GoUeoting  Objects,  including  Culture  Pre 
messes;  (%)  Preparing  Objects ;  (8)  Catting,  including  Imbedding  and  Miozotomea ; 

!4)  Staining  and  Injecting ;  (6)  Mounting,  including  slides,  preserratiye  fluids,  &o.  ; 
6)  Miscellaneous. 

t  Ann.  Inst.  Pasteur,  xix.  (1905)  p.  804.  %  Tom.  dt.,  p.  798. 
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WagBwrinin  Phosidiate  in  the  Preparation  of  Media.*— A.  Cache 
nxHnniendB  the  following  method  for  the  preparation  of  bonillon.  Take 
^gnn.  of  meaty  500  grm.  of  water,  and  1  grm.  of  M^NH^PO^,  and  allow 
ie  miztare  to  stand  in  a  flask  for  24  hours  in  the  cold.  On  filtering,  500 
gnzL  of  meat  extract  are  obtained,  the  alkaline  reaction  of  which  is  then 
tftmnted.  Add  1  p.c.  of  pepton  and  0*5  p.c.  of  NaCl,  thoroughly  shake 
tbe  miztare,  and  place  in  autodave  for  2  minutes  at  120^  C.  After 
itering,  when  cool,  there  is  obtained  a  clear  fluid  slightly  alkaline  to 
Gtsnu.  In  diis  medium  the  author  finds  that  micro-organisms  develop 
better  and  retain  their  virulence  longer  than  in  media  prepared  after  tte 
malmetiiod. 

larly  Diag^OBis  of  Tjrphoid  Fever.f  —  H.  Conradi  has  devised  a 
aethod  by  which  a  diagnosis  of  the  presence  of  Bacillus  typhosus  in  the 
Uood  can  be  demonstrated  in  not  more  than  82  hours.  It  is  based  on 
tbe  observation  that  the  blood  in  vivo  is  less  bactericidal  than  in  vitrOy 
Oder  which  latter  condition  substances  are  developed  which  exert  a 
^nnfedant  action  as  a  result  of  coagulation.  Coagulation  is  prevented 
fay  die  use  of  bile,  the  important  components  of  which  in  resjpect  of  this 
«tkm  are  dae  to  glycocholate  and  taurodiolate  of  sodium,  liie  medium 
eoDHsts  of  bile,  10  p.c.  pepton,  and  10  p.c.  glycerin.  The  blood  is 
tiUuned  by  pricking  the  ear^  and  allowing  it  to  pass  into  a  capillary 
pipette  containing  a  small  quantity  of  bile  fluid.  From  the  capillary 
]4^te  the  mixture  is  transferred  to  a  small  glass  tube  containing 
i-3  ccm.  of  the  pepton-glvcerin-bile  medium.  The  wocess  of  transfer- 
ence is  continued  until  the  ear  ceases  to  bleed,  xhe  proportion  of 
Uood  used  must  be  as  1  to  3  of  the  medium.  The  tube  is  incubated  at 
^C.  for  10-16  hours,  and  cultures  are  then  made  on  the  Drigalski- 
Cooiidi  agar  {dates.} 

Hew  Method  of  Differentiating  Bacillus  typhosus  and  Bacillus 
«otLS— L.  S.  Dudgeon  read  a  preliminary  communication  before  the 
Philological  Society  on  the  use  of  urotropin  medium  as  a  means  of 
dagiKms  between  B.  typhosus  and  B,  coli.  From  a  series  of  experiments 
ke  found  that  the  most  suitable  strengths  of  urotropin  were  0*1  p.c., 
0*5  p^  and  1*0  p.c,  more  especially  in  a  broth  medium.  He  had 
abo  employed  the  same  strengths  of  urotropin  in  agar,  both  for  slants 
ni  for  plating.  He  had  experimented  with  cultures  of  B.  typhosus 
<^4atned  from  two  cases  of  bone  abscesses,  and  stock  cultures  isolated 
{rom  the  spleen  in  cases  of  typhoid  fever.  The  results  were  constant. 
A  Umhowis  grew  well  in  0 •  1  p.c.  urotropin  broth,  fairly  well  in  0*  5  p.c, 
but  me  gro^^  was  delayed ;  1  p.c  urotropin  broth  was  always  sterile, 
vbeieaa  B.  coli  obtained  from  cases  of  peritonitis  and  cystitis  gave  an 
tbondant  growth  in  0*1  p.c.  and  0*5  p.c,  and  a  fair  growth  in  1  p.c 
If  t  tabe  OT  1  p.c.  urotropin  broth  were  inoculated  with  the  typhoid 
\mSm  and  incubated  at  37'' C.  for  24  hours,  and  then  considerably 
rioted  (twice  and  three  times),  and  then  reincubated,  no  growth  resulted 
in  any  case.    A  paratyphoid  bacillus  (Er&l)  was  found  to  grow  well  on 

*  CeatnibL  Bakt.,  Orur., !««  Abt.,  zl.  (1905)  p.  265. 

t  Deutsche.  Med.  Wochensohr.,  Jan.  1906.  See  also  Brit.  Med.  Journ.,  1906, 1. 
1^  98(M0.  X  See  thig  Joomal,  1902,  p.  371 ;  1904,  p.  869 ;  1905,  p.  259. 

f  Brit.  Med.  Joum.,  1906.  i.  pp.  148-4. 
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0 '  1  p.c.  urotropin  agar,  a  very  slight  and  delayed  growth  occurred  in 
0'5  p.Cy  while  only  one  colony  was  obtained  on  1  p.c.  at  the  end  of  11 
days  incubation  at  87''  C.  A  paratyphoid  bacillus  (L.)  gave  a  good 
growth  in  0 '  1  p.c.  urotropin  broth,  a  fair  growth  in  0 '  5  p.c.,  and  a  faint 
^  growth  in  1  p.c,  which  was  consiaerably  delayed. 

/^^s  A  paratyphoid  bacillus  (S.)  gave  a  sinular  result 

f;,,^.^  in  O'l   p.c.  and  0-5  p.c,  but  failed  to  grow  in 

fe^^  1  p.c  urotropin  brotL    B.  pyocyanms  gave  an 

L'^'/j  abundant  growth  in  all  three   strengths  of  the 

T-  llnl  urotropin  medium.    The  author  stated  that  these 

experiments  were  being    continued   and  various 
modifications  were  being  tried. 

New  Method  of  Isolating  Bacillus  typhosus 
from  Infected  Water.*— H.  8.  Willson's  method  is 
as  follows.  A  stock  solution  of  alum  in  distilled 
water,  10  CTm.  to  100  ccm.,  is  used;  0'5«gTni. 
alum  is  added  to  each  litre  of  infected  water.  The 
whole  is  well  stirred,  and  a  known  quantity  with- 
drawn and  centrifuged  for  15  minutes  at  2000  re- 
volutions, the  supernatant  fluid  save  1  ccm.  poured 
off,  the  residue  stirred  and  plated  on  the  Drigalski- 
Conradi  medium  and  incubated  at  42°  C.  for  24 
hours,  the  resulting  colonies  being  tested  by  the 
agglutination  method  and  subcultures.  Numerous 
experiments  were  performed  with  water  infected  to 
a  Known  amount,  and  some  on  a  large  scale  in  gal- 
vanized iron  tanks.  In  these  tanks  the  bacilli  cued 
out  in  6  days,  owing  to  the  action  of  the  zinc-iron 
coating. 

In  conclusion,  the  author  advocates  the  con- 
version of  the  suspected  water  into  a  nutrieut 
medium  (water  -f  1  p.c  nutrose  +  0-5  p.c.  caffeine 
+  0*001  p.c  crystal  violet)  by  the  caffeine  method, 
which  enriches  the  B.  typhosus  at  the  dtnense  of 
the  other  organisms ;  but  on  account  of  tne  vari- 
ability in  action  it  should  be  supplemented  by  tlie 
precipitation  process. 

Fionas.  Method   for  keeping  Cultures  Alive  indefi- 

nitely .f — P.  Murillo  records  the  following  method 
for  keeping  cultivations  of  bacteria  alive  for  protracted  periods.  A 
coUodion  sac  made  in  the  usual  way  is  fitted  over  the  lower  end  of  a 
piece  of  glass  tubing.  The  tube  is  adjusted  in  the  neck  of  an  Erleu- 
meyer's  flask  by  means  of  a  perforated  rubber  stopper.  The  tube  and 
the  flask  are  then  filled  with  a  suitable  quantity  of  broth,  and  after  the 
tube  has  been  plugged  with  cotton  wool  the  whole  apparatus  (fig.  38) 
is  sterilised.    Inoculations  are  then  made  in  the  usual  way.    The  appn- 

♦  Joum.  Hygiene,  ▼.  (1905)  No.  4. 

t  Bol.  Inst.  Alfonso  Xin.,  i.  (1905)  pp.  180-91  (5  figs.). 
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nte  IBB  originally  devised  for  keeping  diphtheria  bacilli  alive,  but  it 
m  found  t£at  the  broth  in  the  flad[  soon  became  highly  viralent 
^liiig  to  diffusion  froox  the  sac,  and  that  bacteria  remain  alive  mnch 
looger  in  this  apparatus  than  had  been  anticipated. 

Jifti,  STBPHBiff  Db  M. — ^TlM  BMtttioIyiU  of  PoptOBM  and  HitratM. 
[Deab  with  the  biooheinistry  of  sewage  porifioation.] 

Teehnohgy  Quarterly,  xviti.  (1905)  pp.  5-39* 


03)    Preparinir  Oldeota. 

Demonstrating  the  Structure  of  Corals.* — F.  Menneking,  in  hia 
moA  on  certain  Corals,  used  material  which  had  been  preserved  in 
tpint  and  deodcified  with  sulphuric  acid.  The  material  was  then 
Menedin  graded  alcohols  and  imbedded  in  paraffin.  The  sections 
*a«  stained  witii  hsemalum. 

Beades  the  ordinary  paraffin  imbedding,  the  author  also  adopted 
Stoiemann*8  method  f  for  bone,  with  good  results. 

triehloraoetic  Acid  as  a  Fixative.^ — ^M.  Heidenhain  recommends 
^  me  of  trichloracetic  acid  for  fixing  tissue.  From  an  experience  of 
tea  years  he  has  found  its  action  very  satisfactory  in  from  5-10  p.c. 
^mkm.  Ite  one  defect  is  that  it  makes  connective  tissue  swell  up, 
^  this  inconvenience  is  obviated  by  after-treatment  with  absolute 
^obol,  which  should  be  frequently  changed  and  allowed  to  act  for  a 
anadeiable  period. 

Presence  of  Negri's  Bodies  in  Babies.! — A.  Bongiovanni  obtained 
3(f&tive  results  when  experimenting  on  rabbits  with  fixed  virus  ;  in  the 
♦antiols  with  street  virus  N^ri's  bodies  were  always  present.  The  parts 
fsunined  were  comn  anmionis,  cerebellum,  Gasserian  and  spinal  ganglia. 
Tbe  pieces  were  fixed  in  Zenker's  fluid,  and  the  sections  stained  by  the 
methods  of  Fasoli^y  of  Mann,  with  Ehrlich's  acid-haematoxylin,  and  with 
Hodenhain's  iron-hsematoxylin. 

Part  of  the  research  was  to  ascertain  the  effect  of  radium.  The 
icnlts  show  that  the  action  of  the  rays  delayed  the  activity  of  the  virus 
«d  postponed  the  inevitable  termination. 

Demonstrating  the  Phenomena  of  Maturation  in  Oogenesis  and 
Sfennatogenesis.i* — P.  Lerat  used  Cyclops  strmuus  only  in  his  re- 
*^e8,  obtaining  the  specimens  chiefly  from  pools  and  puddles.  The 
*^  was  filtered,  and  after  the  removal  of  such  animals  and  plants  as 
®uld  be  descried,  the  Cyclops  were  found  in  the  stem  of  the  funnel. 
^»tte  were  killed  by  immersion  in  Gilson's  fluid  for  about  10  minutes 
^  afterwards  washed  in  water  for  about  half -an-hour.  Cyclops  strmuus 
•M  then  nicked  out  under  a  Microscope.  Fixation  and  imbedding  were 
perfonned  in  test  tubes,  a  procedure  which  lent  itself  to  an  easy  change 

•  Archiv  Natur.,  bm.  (1905)  p.  246. 

t  See  this  Journal,  1903,  pp,  107  and  371. 

X  Zeitoohr.  wUs.  Mikrosk.,  xxii.  (1905)  pp.  321-4. 

§  Atti  B.  Accad.  Lincei.,  xiv.  (1905)  pp.  454-63. 

I  See  this  Journal,  1905,  p  386. 

T  La  Cellule,  xxii.  (1905)  pp.  163-98  (4  pis.). 
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of  floidB  and  also  prevented  loss  of  the  animals.  When  this  mampola- 
tion  was  finished  the  test  tabe  was  broken  and  the  paraffin  blocli 
extracted.  It  was  found  to  be  important  to  keep  the  animids  in 
one-third  alcohol  for  10  minutes,  and  for  6  hours  in  50  p.c.  alcohol,  and 
to  carry  the  imbedding  through  slowlj.  Some  difficulty  was  experienced 
in  makmg  sections,  as  we  carapace  was  easily  fractured  though  the  internal 
nurts  were  easOy  manipulated.  The  best  stain  was  Heidenhain*s  iron- 
hSBmatoxylin. 

DemonBtrating  the  Presence  of  Indigo.* — H.  M.  Leake,  for  hif 
investigation  on  indigo-yielding  plants,  placed  pieces  of  the  material  ic 
the  following  mixture :  acetic  acia  2  com.,  sulphuric  acid  1  c.cm.,  ammo- 
nium persulphate  0  *  5  grm.,  water  100  c.cm.  According  to  size  the  pieoei 
remained  in  the  fixative  for  from  4-12  hours.  They  were  next  placed 
for  8-4  days  in  50  p.c.  alcohol,  changed  daily.  The  sections  varied 
from  4-1 2  fi  in  thickness.  They  were  stained  in  Delafield's  hasmatoxylin 
and  decolorised  with  hydrochloric  acid  alcohol.  They  were  next  plaoed 
for  an  hour  or  so  in  1  p.c.  Griibler^s  water-soluble  eosin ;  then  absolute 
alcohol,  xylol,  and  balsam.  The  indigo  contents  of  the  cells  were  clearly 
shown. 

Demonstrating  the  Structure  of  Nucleoli  and  Chromosomes.t — 
T.  Martins  Mano  used  Phaseolus  vulgaris  and  Solanum  tuberosum^  the 
grains  and  tuboncles  of  which  were  germinated  at  different  tempeiatures. 
The  material  was  fixed  in  Hermann's,  Benin's,  or  Perenyi's  fluid,  the 
first  mentioned  giving  the  best  results.  Sections  from  5-7^  /t  thick 
were  stained  with  Heidenhain's  hsematoxylin,  either  alone  or  with  Oongo 
or  Bordeaux  red,  with  light  ereen  and  safranin,  with  Delafield's  hsdmato- 
xylin  and  picric  acid,  and  ot£er  dyes. 

Heidenhain's  haematoxylin  gave  the  details  of  nuclear  structure  more 
clearly  than  other  solutions. 

Studjring  the  Nervous  System  of  Asterias  rubens.}— B.  Meyei 
obtained  the  best  staining  results  from  the  use  of  molybdic  add  hema- 
toxylin and  Malory's  haematoxylin  after  fixation  in  sublimate  acetic  acid 
(saturated  solution  of  sublimate  in  hot  sea-water,  100  parts,  and  2  parts 
of  acetic  acid).  An  excellent  fixation  and  staining  reagent  was  found 
in  a  mixture  of  1  part  of  1  p.c.  osmic  acid  and  8  parts  of  the  above- 
mentioned  sublimate  acetic  acid.  After  12-15  hours  the  objects  were 
washed  in  sea-water  for  6  hours  and  then  for  a  similar  period  in  pyro- 
ligneous  acid,  followed  by  another  course  of  sea-water.  The  subhmate 
was  removed  in  iodine  alcohol,  and  after  dehydration  in  alcohol  the 
material  was  passed  through  chloroform  to  paraffin. 

Observations  on  the  Structure  of  Pleistophora  periplanetn.i — 
W.  S.  Perrin  examined  the  living  plasmodia  inhabiting  the  malpighian 
tubules  in  normal  salt  solution.  Films  were  prepared  by  cuttmg  the 
tubules  into  small  pieces  and  spreading  them  on  a  coverslip.    After 

*  Ann.  Bot,  xix.  (1905)  p.  297. 

t  La  GeUule,  zzii.  (1906)  pp.  67-76  (8  pis.). 

t  Zeitechr.  VyrisB.  Zool.,  Ixzzi.  (1906)  pp.  96-144  (3  ph.). 

f  Quart.  Journ.  Mior.  Soi.,  zlix.  (l^PP-  615-83  (3  pit.). 
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i^Bg  and  fixation  in  alcohol  tkej  were  stained  with  Giemaa's  modifica- 
ttarftheBcHnanowskj-Nocht  stain.  The  best  results  were  obtained 
^  leiTing  the  films  overnight  in  a  mixture  of  an  aqueous  solution  of 
«BBB  and  azor  ii.  (10  parts  of  a  solution  of  1  grm.  eosin  B  A.  in 
1000  exm.  water  and  1  part  of  a  solution  of  0  *  8  grm.  aaur  ii.  (Griibler) 
i  1000  cxm.  water.) 

After  staining,  the  coversUps  were  washed  in  tap  water,  then  dipped 
iakdiol,  washed  again  in  water,  dried,  and  mounted  in  cedar-wooa  oil. 
iteood  method  was  to  cut  up  the  tubules  in  a  very  small  drop  of  filtered 
<^^liite  and  fix  witb  osmic  acid  vapour,  or  with  a  mixture  of  boiUng 
>iiiiBttle  and  alcohol  in  the  proportion  of  2  to  1.  After  osmic  the 
^  vas  washed  in  water,  after  sublimate  in  the  water  plus  iodine,  the 
b  being  in  each  case  previously  passed  through  graded  alcohols,  or 
^sud  straightaway  in  Delafield's  hsematoxylin.  The  excess  of  stain 
^then  washed  out  in  acid  alcohol  and  the  film  mounted  in  balsam. 

Prepaiing  Unfertilised  Eggs  of  TenthredinidsB.* — L.  Doncaster 
^^■^uoed  eggs  of  different  ages,  noting  the  time  when  any  row  of  eggs 
^  Ul  In  diis  way  series  of  ^gs  of  all  ages  up  to  about  4  hours 
*ee  preserved.  •  In  most  cases  a  row  of  ^gs  was  imbedded  entire,  and 
t^eggicot  one  after  another  still  attached  to  the  leaf.  The  best  fixa- 
^iBi  found  to  be  PetrunkewitBch's  modification  of  Gilson's  solution 
(^  300  ccm.,  absolute  alcohol  200  com.,  glacial  acetic  acid  90  com., 
^  add  10  ccm.,  sublimate  to  saturation).  The  difficulty  of  saturat- 
^tkeeggs  with  paraffin  was  obviated  by  transferring  the  eggs  from 
«»hrte  alcohol  to  cedar  oil,  where  they  were  allowed  to  remain  for  a 
^^eanble  time,  and  then  passing  through  xylol,  xylol-paraffin,  to 
jsiiBn. 

The  only  stain  that  gave  satisfactory  results  was  Heidenhain*s  iron- 
™»toxylin. 

Btodying  Bocephalns  Haimeanus.t — D.  H.  Tennant  foimd  that 
«e  best  fixative  for  Bucephdlm  was  Flemming's  chrom-osmio-acetic 
^'^^^ast  (weaker  formula).  Tissues  were  allowed  to  remain  in  this 
'^l^t  for  24  hours,  and  were  tJien  washed  in  running  water  for  a 
''^period.  For  OasUrostomum  a  cold  saturated  aqueous  solution 
^BDbUmate,  warmed  to  85°,  was  the  most  satisfactory.  The  most 
l^^^^vhl  stains  were  Flenmung's  triple  stain  (safranin,  gentian-violet, 
«8d(HMige  6),  and  Heidenhain^s  iron-haematoxylin  and  eosin. 

Demonstrating  the  Development  of  the  Oculomotor  Nerve  of 
^fCkietJ—P.  W.  Carpenter  first  opened  the  orbital  cavities  and 
P*oed  the  whole  head  in  vom  Bath's  mixture.  After  3-5  days  the 
^jrW  was  carried  through  several  changes  of  70  p.c.  alcohol,  and 
'^tt  the  head  preserved  in  a  mixture  of  alcohol  and  glycerin.  Certain 
tjfons  of  the  orbit  were  also  fixed  in  Zenker's  fluid  or  in  osmic  add. 
^  were  dehydrated  in  alcohol  and  paraffin-sections  made,  and  when 
^ef 8  flnid  hiad  been  used,  were  stained  in  acid  fuchsin.  The  ciliai^ 
^^*cnui,  and  sympadietic  ganglia  were  treated  with  0*05  p.c.  chromic 

•  Qnittt  Journ.  Micr.  Sci.,  xlix.  (1906)  pp.  561-90  (2  pis.). 

t  Tbm.  di,  pp.  635-90  (4  pis.). 

t  Bon.  Mns.  Comp.  Zool.  Harvard,  xlviii.  (1906)  pp.  141-280  (7  pis.). 
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acid  for  2  or  8  days.  Thej  were  then  dissociated  with  needles,  an< 
stained  with  acid  fnchsin. 

The  most  satisfactoij  results  were  obtained  from  vom  Bath*a  fixa 
tive,  and  the  Heidenham  iron-hsmatoxjlin  stain.  The  formobi  fo 
vom  Bath's  fluid  is  200  ccm.  saturated  solution  of  picric  acid,  I  gm 
platinum  chloride  dissolved  in  10  ccm.  of  water,  2  ccm.  glacial  aceti 
acid,  25  ccm.  of  2  p.c  osmic  acid.  In  this  mixture  embiro  chicks  wer 
kept  for  8  days  or  more,  the  fluid  being  once  changed.  llieT  were  tbei 
washed  for  a  minute  in  two  changes  of  methyl-alcohol,  and  pl&oed  f o 
from  24-48  hours  in  a  0*5  p.c  solution  of  pyrogallic  acid.  They  wei 
then  passed  through  graded  alcohols  up  to  absolute,  cleared  in  xylol,  an* 
imbeaded  in  narafSn.  No  further  treatment  was  required  for  tb 
sections,  thougn  it  was  found  advisable  to  leave  the  balsam  uncovered. 

The  iron-haematoxylin  was  used  after  fixation  in  Zenker's  fluid,  o 
in  saturated  corrosive  sublimate  to  which  1  p.c  glacial  acetic  acid  ha 
been  added. 

Other  stains  used  were  brazilin  and  Delafield's  hsematoxylit 
Golgi's  impr^nation  method  and  intra  vitam  staining  with  methylen 
blue  were  not  successful.  Van  Gieson's  was  used  for  studying  th 
formation  of  the  sheath  of  Schwann.  A  combination  of  iron-hsematoxyli 
and  van  Oieson  brought  out  the  cytoplasmic  processes  of  the  cell 
accompanying  the  nerve-fibres,  as  well  as  those  of  the  mesodermal  cells 

Demonstrating  the  Connection  between  Epidermis  and  Cutis  i 
Saurians  and  Crocodiles.*— F.  Erauss  fixed  pieces  of  skin  in  Carney 
fluid,  saturated  solution  of  sublimate,  picro-sublimate-acetic  add,  Flen 
ming^s  fluid,  and  Zenker's  fluid.  Dec^cification  was  effected  wiUi  5  p.< 
tricMor-acetic  acid,  or  with  nitric  acid  alcohol  (1-4).  The  fixed  materic 
was  imbedded  in  celloidin  or  in  celloidin-parafiin.  To  obtain  thL 
sections  (3-4 /t)  it  was  necessary  to  brush  the  section-suriuoe  over  wit 
mastic  This  procedure  could  be  used  only  with  the  paraffin  sectiona 
for  the  celloidm-paraffin,  thick  gum  arabic  solution  was  used.  Whe 
gum  was  used,  the  sections  stuck  on  the  slide  had  to  remain  in  water 
lone^time  to  remove  the  gum  completely. 

The  sections  were  stained  with  alum-carmin-haematoxylin,  by  va 
Gie8on*s,  Unna's,  and  Weigert's  methods.  The  following  modificc 
tion  of  Weigert's  method  gave  good  results :  alcohol-methyl-violc 
solution  and  anilin-water,  15-30  minutes ;  wash  in  salt  solution,  the 
iodo-potassic  iodide  solution  for  30  seconds  or  15  minutes,  according  t 
the  effect  desired  (epithelial  staining  or  collagen),  10  p.c.  aqueous  sok 
tion  of  tannin  for  3-5  minntes ;  £7  on  blotting-paper,  and  decolorif 
in  a  mixture  of  xylol,  4  or  5  parts,  and  anilin  oil,  1  part. 

The  for^oine  procedure  may  be  preceded  by  alum-carmin. 

The  elastic  fibres  were  stained  by  Weigert*s,  or  by  the  Unna-Tinsc 
method. 

Studying  Sperm-Cells  of  Decapods.t— N.  E.  Eoltzoff  found  thi 
the  best  preservative  fluids  were  sublimate-acetic  acid  (5  p.c.),  or  subL 
mate  alone.    Fresh  and  salt  water  were  used  as  solvents.    Satisfactor 

*  Aroh.  Mikrosk.  Anat.,  Ixvii.  pp.  819-63  (2  pis.  And  14  figs,  in  text). 
t  Tom.  oit.,  pp.  964-572  (5  pis.  and  87  figs,  in  text). 
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nrakB  were  also  obtained  with  Zenker's  and  Benin's  flnids.  Solntions 
(SQUinmg  osmic  acid  were  fonnd  to  be  nnsnitable.  For  staining  the 
xcdoim»  Heidenhain's  iron  -  haBmatoxjlin  or  Benda's  modification 
teeof,  were  moedj  employed  ;  previous  treatment  with  Bordeanx  red 
m  somedmeB  satisfactory.  The  Biondi-Heidenbain  triple  stain  gave 
^entifol  results,  but  the  colours  faded  in  about  a  year. 

CovcT-glasB  preparations  were  made  by  mixing  a  small  quantity  of 
?am  tak^  from  the  testis,  or  from  the  receptac^um  seminis,  with  a 
Mr  aea-water,  and  fixing  for  several  minutes  in  osmic  acid  vapour, 
l^ese  were  stained  by  the  Biondi-Heidenhain  triple  stain,  or  by 
bivier'B  gold  and  formic  acid  method. 

The  author  strongly  recommends  that  the  living  cells  should  be 
aamined  in  serum,  sea-water,  or  other  isotonic  fluid,  as  thereby  impor- 
tant details  are  easily  seen,  the  which  are  lost  by  fixation.  The  figures 
pmioQ  the  plates  were  drawn  with  the  Zeiss  apparatus  under  magnifica- 
ts of  1400  and  3500. 

Fixing  Pyrosoxna.* — A.  Eorotneff  treats  the  eg^s  and  embryos  of 
Iir99ffma  for  a  good  half -hour  wiUi  half  saturated  solution  of  sublimate 
a  8ea-water.  After  careful  washing,  the  material  is  immersed  in 
P>aenyi*s  fluid  for  an  hour,  and  is  then  transferred  to  alcohol.  Staining 
fi&  ^um-carmin  was  found  to  be  useful,  and  immersion  of  the  material 
is  5  p.c.  formalin  occasionally  had  the  effect  of  completely  dissolving  the 
j^  9sid  setting  free  the  embryo. 

Demonstrating  Structure  of  Nephridia  of  Arenioola.  f  —  R.  S. 
Unie  fixed  adult  material  for  15-80  minutes  in  Hermann*s  fluid,  and 
then  transferred  to  Whitman^s  modification  of  Merkel  (equal  parts  of 
1  px.  diromic  acid  and  0-25  p.c.  platinum  chloride)  for  1-8  hours. 
Xb  material  was  next  washed,  and  then  transferred  to  alcohol  as 
wui.  The  treatment  with  Hermann's  fluid  prevents  excessive  blacken- 
ing, and  the  reduced  osmium  may  be  further  removed  by  immersing  the 
actions  for  some  hours  in  a  mixture  of  1  part  hydrogen  peroxide  and 
S  ptfts  alcohol.  The  most  satisfactory  stain  was  Heidenhaiil*s  iron- 
ksmatozylin  countered  with  erythrosin.  The  best  mounting  medium 
for  examination  with  oil-immersion  objectives  was  found  to  be  inspis- 
atod  cedar-oil. 

LarvsB  were  best  fixed  by  immersing  them  for  2-5  minutes  in 
Hennann's  fluid,  followed  by  MerkePs  fluid  for  1-8  hours.  Young 
larv»  of  the  swarming  stage  were  treated  with  Hermann's  fluid  for 
tvo  minutes,  followed  by  Merkel's  for  1  hour.  Such  larvss  should  be 
imbedded  as  soon  as  they  are  fixed,  otherwise  the  yolk  becomes  very 
bfitUe. 

Demonstrating  the  Sndings  of  the  Auditory  Nerve  in  Petromyzon 
tsviatilis.! — B.  Erause  fixed  the  material  in  Flemming's,  Hermann's, 
Zenker's  and  Oamoy's  fluids.  Exposure  to  the  vapour  of  a  mixture  of 
equal  parts  of  4  p.c.  osmic  and  acetic  acids  was  specially  favourable,  the 
pcq;nnition  being  transferred  after  10  minutes  to  40  p.c.  alcohol. 

•  Mitth.  ZooL  Stat.  Neapel,  xvii.  (1905)  pp.  295-311  (8  pis.). 

t  Tom.  cit.,  pp.  841-406  (4  ph.). 

t  SB.  k.  Prensa.  Akad.  WIbb.,  xlvUi.  (1905)  pp.  1017-19. 
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Sections  were  stained  with  the  Ehrlich-Biondi  triple  stain,  witl 
Heidenhain^s  iron-haematoxjlin,  and  those  that  had  been  treated  witt 
osmic  acid  fixative  were  previonsly  bleached  with  peroxide  of  hydroger 
(5-10  p.c.  in  70  ^.c.  alc(mol). 

Staining  the  tissue  en  masse  was  simple  and  satisfactory.  The  pieoei 
fixed  in  Zenker's  fluid  were  washed  in  running  water  for  24  hours  and 
then  immersed  for  a  like  time  in  0*2-0 '5  p.c.  haematoxylin  solution 
which  contained  about  50  p.c.  alcohol.  After  frequent  washing  th< 
pieces  were  transferred  to  ^^aded  alcohols.  For  the  finer  details  thu 
procedure  was  esjsecially  effective.  Pieces  fixed  in  Camoy's  fluid  maj 
oe  treated  in  a  similar  way.  They  are  transferred  from  the  alcohol 
chloroform-acetic  acid  mixture  to  absolute  alcohol  and  then  throogl; 
down-graded  alcohols  to  distilled  water.  The  pieces  are  then  stained  in 
the  previously  described  iron-hsematoxylin  solution  for  24  hours,  af tei 
which  they  are  transferred  to  a  solution  consisting  of  0*25  grm.  potas- 
sium monochromate  and  0*25  grm.  potassium  bichromate,  dissolved  ir 
100  c.cm.  distilled  water. 

(8)  Outtinff,  Inoladinff  Imbedding  and  Klorotomes. 

Beichert'8  New  Microtome,  with  Double  Bearings.^ — ^The  adyan* 
tage  claimed  for  this  instrument  is  that  the  bearings  of  the  knife-oarriei 


IS       3       I    i        e 


Pig.  34. 


are  double  and  are  of  a  trapezium  shape,  owing  to  the  different  lengths 
of  the  four  arms  forming  the  bearings.    In  consequence  the  knife  or 

*  Reichert's  Catalogue,  French  edition,  1905-6,  p.  15. 
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anr  Im  an  ahnoet  straight  movement,  a  great  advantage  for  sectioning 
tink  objects.    The  direction  of  the  knife  movement  is  indicated  hj 


Fig.  86. 

tbe  dotted  lines  (fig.  85).    The  instmment  (fig.  34),  like  that  shown 
ii  the  December  Journal,  1905,  p.  766,  has  a  handle  and  a  heavy  base. 

Prepixing  Liver  for  Demonstrating  Hepatic  Ferments.* — E.  W. 
^^liier  killed  the  animals  (white  rats)  with  coal-gas,  and  then  washed 
^  the  blood  vascolar  system  very  thoroughly  with  normal  saline 
•iition.  The  injection  vessel  was  then  filled  with  picro-corrosive 
'^oalin  warmed  to  body  temperature,  and  about  half  a  litre  passed 
^^h  the  animal.  When  the  animal  was  cold  the  liver  was  dissected 
*^  cat  np  into  small  pieces,  placed  in  graded  alcohols,  beginning  at 
^  ^  to  chloroform  and  paraffin. 

The  most  useful  staining  methods  were  Mann's  methyl-blue-eosin, 
tobidin-bloe-eosin,  Mac Allum's  method  for  unmasking  albuminoid  iron» 
^  Heidenhain's  iron-alum-hsematoxylin.  The  sections  were  cleared 
iQ  Uttpinated  turpentine  and  mounted  in  turpentine  balsam. 

(4)  Stainlnff  and  Injeotinff. 

Bnaonstration  of  the  Flagella  of  Motile  Bacteria.f— E.  W.  Duck- 
*^  after  describing  the  necessary  refinements  he  emi)loys  in  the  making 
^  vdtable  cultures,  according  to  the  variety  of  motile  organism  under 

•  La  GeUnle,  zxii.  (1906)  pp.  481  56  (17  figs.). 

t  Centralbl.  Bakt.,  Ite  Abt.,  Rel,  xzzvu.  (1905)  p.  S60< 
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examination,  advises  the  following  method.  Round  coverHslips  thoronghl; 
cleaped  are  preserved  ready  for  nse  in  absolute  alcohol.  A  mordant  i 
composed  of  2  grm.  of  dry  tannic  acid,  5  grm.  cold  saturated  solutioi 
of  sulphate  of  iron,  15  ccm.  of  distilled  water,  1  acm.  saturated  alcoholi* 
solution  of  fuchsin,  and  to  these  he  adds  ^1  ccm.  of  a  1  p.c.  solutioi 
of  sodium  hydroxyl ;  the  mixture  after  filtration  being  of  a  red-browi 
oolour,  and  to  be  used  within  5  hours  after  its  preparation.  A  stain  o 
carbol-fuchsin,  prepared  by  adding  to  1  grm.  oi  granular  fuchsin  in  i 
flask  25  ccm.  of  warm  alcohol,  shake,  aJlow  to  stand  for  several  hours 
and  then  dilute  4  or  5  times  with  a  5  p.c  solution  of  carbolic  acid. 

A  small  loopf  ul  of  i)reviously  boilea  distilled  water  made  cloudy  witi 
the  culture  of  the  organism  is  placed  on  a  cover-slip,  which  is  held  culture 
side  upwards  in  forceps  and  passed  through  a  Bunsen  flame  ;  sufllcieni 
mordant  is  then  poured  on  it  to  cover  the  surface ;  after  ^1  minut 
the  mordant  is  washed  away  with  tap  water ;  a  small  quantity  of  alcoho 
is  dropped  on  to  the  surface  and  again  washed  away ;  then  pour  on  th< 
stain  and  allow  it  to  remain  about  ^  a  minute,  then  warm  until  i 
steams ;  when  the  slip  is  completely  dry,  treat  with  xylol  and  mount  ii 
xylol-balsam. 

Demonstration  of  the  Indol  and  Cholera-red  Reactions.* — ^W.  B 
Wherry  finds  that  nitrites  and  also  probably  nitrates  gain  entrance  t( 
artificial  media  from  various  sources — certain  waters,  '*  peptones,*'  anc 
filter  papers  ;  and  that  a  sufficient  Quantity  of  nitrites  may  be  absorbec 
from  the  air  of  the  laboratory  to  yield  a  distinct  indol  reaction  on  th( 
addition  of  0*5  ccm.  of  chemically  pure  sulphuric  acid.  He  therefon 
recommends  that  media  used  in  testing  for  indol  or  cholera-red  re- 
actions should  be  examined  for  nitrates  and  nitrites  before  use.  Th( 
author  finds  that  the  cholera  spirillum  does  not  produce  nitrites  in 
nitrate-  and  nitrite-free  **  peptone  "  solutions.  The  cholera-red  reacUor 
is  not  specific ;  it  must  be  distinguished  from  the  purple-coloured  indo] 
reaction. 

Method  of  Producing  Chromatin  Staining  in  Section8.t  —  W.  B 
Leishmann  recommends  the  following  method  for  staining  chromatin  in 
sections.  The  sections  (5/a)  being  fixed  in  the  usual  manner,  are  weli 
washed,  after  the  final  alcohol  bath,  with  distilled  water  to  remove  all 
traces  of  the  alcohol,  the  excess  of  water  being  blotted  away,  and  whilst 
the  section  is  still  moist  a  drop  of  fresh  blood  serum  is  placed  on  it  and 
allowed  to  soak  into  it  for  5  minutes ;  the  excess  of  serum  is  then  blotted 
away  and  the  remainder  is  allowed  to  dry  as  a  film  on  the  section. 

A  mixture  of  2  parts  of  Leishmann-Romanowsl^  stain  and  8  parte 
of  distilled  water  is  pDured  on  to  the  section  and  allowed  to  stain  foi 
l-ll  hours,  the  stain  being  renewed  Arom  time  to  time,  and  is  finall; 
washed  off  with  distilled  water.  For  purposes  of  decolorisation  and 
differentiation  two  solutions,  freshly  prepared  with  distilled  water,  arc 
used  :  (a)  acid  solution,  1  :  500  acetic  acid,  which  removes  excess  of  blue 
and  brightens  the  red  tint  of  the  chromatin;  (b)  alkaline  solution, 
1  :  7000  caustic  soda,  which  dissolves  out  the  excess  of  eosin  from  the 

*  Bureftu  Gov.  Lab.  Manila,  No.  81,  May  1905,  p.  17. 
t  Joom.  Hygiene,  iv.  (1904)  p.  484.*; 
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tisBne.  These  two  solutions  are  used  alternately,  commencing  with  the 
4icid,  the  section  being  frequently  observed  under  a  low  power  until 
the  desired  colour  contrasts  are  obtained ;  the  cell  nucleus  being  seen 
of  a  deep  Bomanowskj  red  colour,  and  the  rest  of  the  tissue  pale  pink 
or  a  light  blue ;  the  section  is  washed  in  water  and  rapidly  dehydrated, 
and  then  mounted  in  balsam. 

Olycogen  Staining.*  —  L.  F.  Driessen  stains  the  glycogen  in 
animal  tissues  by  the  following  ipethod.  Celloidin  or  paraffin  sections 
are  transferred  from  alcohol  to  an  alcoholic  cochineal  solution  or  to 
Mayer's  carmin  solution.  They  are  next  treated  with  95  p.c.  alcohol 
and  absolute  alcohol  (3  minutes)  after  which  they  are  placed  in  iodin- 
carbol-zylol  solution  for  8-5  minutes.  If  overstained,  they  are  washed 
in  carbol-xylol.    The  preparations  are  mounted  in  balsam. 

The  iodin-carbol-j^lol  mixture  is  prepared  by  placing  e<}ual  parts 
of  LugoFs  solution  and  carbol-xylol  in  a  test  tube  and  shaking  vigorously. 
Some  few  drops  of  the  supernatant  iodo-xylol  are  pipetted  off  and  placed 
on  the  section,  by  which  it  is  cleared  up  and  the  glycogen  stained.  The 
section  is  then  mopped  up  with  blotting  paper,  and  mounted  in  balsam. 

Section  Staining  by  Bomanowsky's  Hethod.t — K.  Sternberg  fixes 
the  material  in  alcohol  and  stains  the  paraffin  sections  with  6iemsa*s 
modification  of  the  Bomanowsky  method.  Immediately  before  use,  the 
0*4-0*5  c.cm.  of  the  solution  is  diluted  with  20  c.cm.  of  boiled  distilled 
water.  After  a  lapse  of  20-24  hours  the  sections  are  washed  in  water 
and  differentiated  with  0*5  p.c.  acetic  acid.  They  are  ag:ain  washed 
and  then  treated  with  alcohol,  and  finally  passed  through  xylol  and 
monnted  in  balsam. 

Staining  and  Mounting  Ossifying  Cartilage.}  —  M.  Heidenhain, 
when  demonstrating  the  ossification  of  cartilage,  fixes,  and  at  the  same  time 
decalcifies,  small  pieces  in  5  p.c.  trichlor-acetic  acid,  and  af ter-hardens  in 
absolute  alcohol,  which  must  be  repeatedly  changed.  The  pieces  are 
imbedded  in  celloidin,  and  sections  20-25  /a  thick  are  cut. 

The  sections  are  stained  with  Delafield's  hsBinatoxylin,  and  afterwards 
with  borax-carmin.  The  preparations  are  best  mounted  in  glycerin 
jelly  made  as  follows : — Gelatin  45,  water  210,  glycerin  35,  al^olute 
alcohol  70  parts.  The  gelatin  is  first  dissolved  in  the  water,  the  glycerin 
is  then  added,  and  the  mixture  filtered  out  at  a  temperature  of  56°.  To 
the  clear  filtrate  the  absolute  alcohol  is  added  drop  by  drop,  the  solation 
bdng  vigorously  stirred  the  while.  Air-bubbles  may  be  avoided  by 
fishing  the  sections  out  of  the  warm  and  liquefied  medium,  and  placing 
one  on  a  cover-glass  and  pressing  this  firmly  down  on  the  slide. 

Staining  the  Chromophilous  Cells  of  the  Hypophysis  oerebri.§ — 
0.  Cagnetto  gives  the  following  procedure.  Fix  one  half  of  the  hypo- 
physis in  10  p.c.  formalin  for  3-4  days.     Transfer  to  chromic  acid 

*  Centrftlbl.  aUgem.  Pathol,  u.  pathol.  Anat.,  xvi.  (1905)  pp.  129-31. 

t  Tom.  cit.,  pp.  293-4. 

i  Zeitsohr.  wiss.  Mikrosk.,  xxii.  (1905)  pp.  325-30. 

f  Tom.  cit.,  pp.  539-43. 
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solution  0-1  p.o.  for  2  days,  and  then  for  2  days  more  to  0*25  p.c.  On 
removal  wash  for  a  long  time  in  mnning  water.  Follow  this  by  graded 
alcohols  to  dehydration  ;  xylol ;  paraffin.  The  sections,  after  removal 
of  the  paraffin,  are  to  be  treatea  hot  for  5-10  minutes  with  an  anilin- 
water  solution  saturated  with  acid-fuchsin.  This  solution  is  made  bj 
dissolving  at  a  temperature  of  70°--80°  C.  8  c.cm.  of  aniUn  oil  in  100  c.cm 
of  distill«i  water.  When  cold,  2  grm.  of  finely  powdered  acid-fuchsin  ar^ 
slowly  added.  After  standing  for  24  hours  and  then  filtering,  the  mix- 
ture IS  ready  for  use.  The  stained  sections  are  then  washed  in  running 
water,  after  which  they  are  differentiated  for  4  or  5  minutes  with  a  satu- 
rated aqueous  solution  of  picric  acid.  Differentiation  is  followed  bj 
washing  again  in  running  water,  then  rapid  dehydration  in  absolute 
alcohol ;  xylol ;  and  balsam. 

This  method  is  very  successful  for  thyroid  and  pancreas,  as  well  a€ 
for  the  pituitary  body. 

Intra-vitam  Stains  for  Nervous  Tissue.* — A.  Leontowitsch  finds 
that  Thiopyronin,  a  rose-coloured  pigment  with  bluish  fluorescence, 
stains  Beinak^s  fibres  well,  and  suggests  that  a  combination  with  me- 
thylen-blue  might  prove  useful. 

Gentianin  and  thionin  blue,  67O  extra,  gave  results  comparable 
with  those  of  methylen-blue. 

The  commercial  articles  must  be  purified  before  use  by  crystallising 
out  two  or  three  times  from  hot  90  p.c.  ethyl-alcohol. 

Stain  for  Photomicrography. — E.  Moffat  recommends  the  follow- 
ing stain  for  photomicrography:  fuchsin  0'06  grm.,  methylen-blue 
0*04  grm.,  alconol  (90  p.c.)  5  c.cm.  Add  aqueous  solution  of  carbolic 
acid  5  p.c,  to  make  up  to  25  c.cm.  Make  films  from  cultures  in  the 
usual  way  and  flood  with  the  filtered  stain  ;  warm  gently,  wash  well,  dry 
in  air,  and  mount  in  balsam. 

This  solution  is  a  very  powerful  stain,  and  used  as  above  gives 
excellent  results  with  dipntheria,  anthrax,  cocci,  and  other  bacteria, 
rendering  these  organisms  very  easy  to  photograph  when  the  film  is 
prepared  from  a  pure  culture.  The  solution  when  diluted  is  serviceable 
for  section  staining. 

New  Method  of  Demonstrating  SpirochsBta  Pallida  in  Hereditary 
Syphilis.f — C.  Levaditi  proceeds  as  follows.  Pieces  about  1  mm.  thick 
are  fixed  in  10  p.c.  formalin  for  24  hours.  They  are  then  washed  and 
hardened  in  90  p.c.  alcohol  for  24  hours.  The  alcohol  is  next  removed 
in  distilled  water,  after  which  the  pieces  are  impregnated  in  from  I  *  5- 
8*0  p.c.  silver  nitrate.  The  impregnation  is  carried  out  at  38°  C.  for 
from  3-5  days.  After  removal  the  pieces  are  washed  in  distilled  water 
and  thereupon  placed  for  24-48  hours  at  room  temperature  in  the 
following  reducing  mixture  :  pyrogallic  acid  2-4  p.c.,  formalin  5  c.cm., 
distilled  water  100  c.cm.  On  removal  the  pieces  are  washed,  dehydrated 
in  alcohol,  and  paraffin  sections  made. 

Th^  sections  are  stained  (1)  by  Oiemsa's  method  and  differentiated 

♦  Physiologiste  Russe,  iv.  (1905)  pp.  5-8. 

t  Ann.  Inst.  Pasteur,  xx.  (1906)  pp.  41-68  (2  pis.). 
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ii  absolute  alcohol,  to  which  a  few  drops  of  oil  of  cloves  are  added  ; 
1%  are  then  cleared  up  in  oil  of  ber^mot  and  xylol  and  mounted  in 
Uaam;  or  (2)  thej  are  stained  with  a  saturated  solution  of  toluidin 
blue  and  differentiated  in  alcohol,  to  which  a  few  drops  of  Unna^s  ether- 
djoerin  mixture  are  added.  They  are  then  cleared  in  bergamot  oil  and 
ijbl,  and  mounted  in  balsam. 

Bj  this  method  the  spirochaetae  are  stained  black  or  almost  black. 
The  OlostrationB  show  very  clearly  the  effect  of  the  procedure,  and  also 
^  the  organisms  are  extremely  numerous. 

CB)  Moantinc,  Inolodinff  Slides,  Presarvatire  Fliiids,|fto. 

Qoekwork-driyen  Turntable. — This  ingenious  instrument,  which 
m  exhibited  at  the  November  Meeting,  1905,  is  the  invention  of 
i  KattCTB  and  W.  Bradley  (fig.  86).    It  is  driven  by  a  simple  clockwork 


Fio.86. 


vnngementy  and  one  of  its  interesting  features  is  that  it  is  capable  of 
horning  rings  of  any  proportions  from  0  to  8  by  1^  in. 

On  its  under  surface  the  turntable  has  a  pair  of  dovetails,  which 
>iide  in  a  dovetail  fitting  attached  to  the  top  of  the  vertical  spindle, 
^^liiting  with  it  and  causing  the  turntable  to  rotate  also. 

Below  the  dovetailed  fitting  is  a  small  steel  disk  attached  to  a  sliding 
pieoe  that  can  be  moved  to  the  right  or  left  out  of  the  centre  of  the 
vertical  spindle  by  means  of  long  set-screws.  The  distance  the  steel 
^  is  moved  out  of  the  centre  line  of  the  vertical  spindle  determines 
^  length  of  the  oval.  Attached  to  the  under-side  of  the  table  are  two 
^Wa  iHX)jecting  downwards,  each  having  a  small  roller  on  its  lower  end 
^  is  in  contact  with  the  steel  disk.  When  the  latter  is  moved  to  the 
nght  or  left  it  presses  against  a  roller,  and  shifts  the  table  out  of  the 

R  2 
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centre  to  the  same  extent.  The  disk  also  acts  as  a  guide  to  the  rollers, 
and  thus  controls  the  movement  of  the  table. 

Standing  on  the  clockwork  behind  the  turntable,  and  parallel  to  the 
front,  is  a  sliding-bar  carrying  a  pointer  that  can  be  adjusted  to  any 
required  position.  This  pomter  acts  as  a  guide  for  the  brush,  and  the 
distance  the  point  is  placed  from  the  long  axis  of  the  oval  determines 
the  width  of  the  oval.  It  is  necessary  to  place  the  guide  for  the  brush 
opposite  the, point  at  the  long  axis.  An  arm-rest  is  placed  in  position 
for  the  brush-hand. 

By  the  use  of  this  instrument  it  is  possible  to  run  round  a  needle 

Joint  or  strike  a  straight  line,  besides  making  circles  and  ellipses.  A 
iamond  may  be  attached  to  the  pointer  for  cutting  cover-glasses. 
To  set  me  apparatus  to  turn  any  oval : — (1)  Let  the  end  of  the 
pointer  rest  over  the  centre  of  the  table  when  it  is  in  mid-position ; 
(2)  turn  the  table  half  round  so  that  a  glass  slip  is  end-on  to  the 
operator ;  then  (3)  shift  the  pointer  to  the  right  until  it  is  over  the 
end  of  the  short  axis  of  the  oval ;  (4)  turn  the  table  back  to  its  original 
position  ;  (5)  decentre  the  disk  on  table,  moving  it  to  the  left  by 
means  of  the  long  set-screws  until  the  pointer  is  over  the  end  of  the 
long  axis  of  the  oval. 

Mounting  Diatoms.*— H.  v.  SchSnfeldt  has  used  syndeticon  (the 
best  Norwegian  isinglass)  with  gratifying  results.  The  medium  is  com- 
posed of  acetic  acid  (64  p.c.)  25  grm.,  syndeticon  4  grm.,  absolute  alcohol 
5  grm.,  isobutyl-alcohol  8  grm.  The  isinglass  is  first  mixed  with 
the  acetic  acid  and  the  other  ingredients  added  afterwards  gradually. 
The  mixture  is  then  filtered.  With  a  glass  rod  drawn  to  a  fine  point  a 
minute  drop  of  the  fluid  is  deposited  on  a  perfectly  clean  cover-glass,  on 
which  it  at  once  forms  a  perfectly  transparent  layer.  After  the  diatoms 
are  oriented  it  is  merely  necessary  to  breathe  on  the  surface  of  the  film. 
This  firmly  fixes  the  Diatoms,  and  the  rest  of  the  procedure  is  well 
known. 

(6)  UisoeUaneoos.! 

Measurement  of  Trypano8ome8.t — A.  Lingard  has  adopted  the 
following  system  for  measuring  Trypanosomes  for  a  number  of  years. 
The  fixed  points  selected  between  which  measurements  have  been 
carried  out  are  the  following  (fig.  87)  : — 

1.  Between  the  posterior  extremity  of  the  parasite  and  the  centre  of 
the  blepharoplast. 

2.  The  centre  of  the  blepharoplast  to  a  point  corresponding  with 
the  posterior  edge  of  the  nutntive  nucleus. 

8.  From  the  posterior  to  the  anterior  edge  of  the  nutritive  nucleus. 

4.  From  the  anterior  edge  of  nucleus  to  the  anterior  end  of  the 
body. 

5.  The  length  of  the  free  fia^ellum. 

6.  The  maximum  width  of  the  body. 

*  Zeitsohr.  angw.  Mikro&k.,  zii  (1906)  pp.  247-fiO. 
t  Joum.  Tropical  Vet.  Soi.,  i.  (1906)  pp.  6-14  (1  pL). 
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The  resnlt  of  the  first  five  measarements  added  together  give  the 
kogth  of  the  parasite.  For  the  sake  of  compariBon  the  mean  of  each 
d  the  above  nve  measarements  of  Trypanosomata  of  anj  one  species 


;   I 


Fig.  87. 


i7e  first  taJcen,  and  then  the  percentile  value  of  each  measarement  is 
akailated,  taking  the  mean  total  length  as  100. 

This  method  affords  a  basis  for  the  comparison   of  the  varions 

^iedes. 


Metallography,  etc. 

Pressure  and  Peronssion  Fignres  on  Plastic  Crystalline  Hetals.* 
It  ii  Imown  that  fignres  of  definite  form,  related  to  the  orientation  of 
the  cfjBtel,  are  developed  by  forcing  a  shaip  point  into  brittle  crystalline 
nbiUaioes.  F.  Osmond  and  0.  Cartand  have  employed  the  same  method 
fit  fn^^jfcllifi  crystals.  The  point  of  a  sewing-needle  was  pressed  by 
wmoB  of  a  lever  into  the  faces  obtained  by  cutting  a  crystal  of  iron  in 
tferent  planes.  The  pressure  employed  was  1600  grm.  The  figures 
vere  examined  microecopicallv,  and  are  described  by  the  authors,  with 
diigZBmB  and  photomicrographis.  The  method  may  be  put  to  practical 
mt  in  determining  the  orientation  of  crystals,  sections  of  which  are 
apom&i  in  a  polished  metallic  surface. 

nickel- Vanadium  Steel8.t— L.  Ouillet  has  examined  82  steels  con- 
aimng  2-30  p.c.  nickel^  0*2-7 '5  p.c.  vanadium,  0*14-1 -2  p.c.  carbon. 
He  daasifieB  them  in  six  groups  :  (1)  pearlitic  ;  (2)  containing  carbide 
and  f ^rite  ;  (8)  martensitic ;  (4)  containing  martensite  and  carbide ; 
(i)  containing  y-iron  ;  (6)  containing  y-iron  and  carbide.  Vanadium  ex- 
hibils  the  tendency,  previously  observed  in  vanadium  steel,  to  combine 
with  the  carbon,  forming  a  carbide.  The  effect  of  vcumdium  upon 
BKcfaanical  properties  is  beneficial  only  in  the  case  of  pearlitic  steels,  in 
whidi  the  maximum  tensile  stress  and  elastic  limit  are  raised.  The 
^omable  effect  is  intensified  by  suitable  heat  treatment.  Addition  of 
Tioadinm  to  y-iron  steels  diminishes  their  capacity  of  resisting  shock. 

Kitrogen  in  Steel.} — In  view  of  the  interest  aroused  by  H.  Braune's 
fBo^t  researches,  translations  or  reprints  of  three  papers  are  here  given, 
lo  the  first,  by  H.  Tholander,  ori^mally  publishea  in  1888,  differences 

^  Bev.  MetaUurgie,  ii.  (1906)  pp.  811-15  (9  figs.), 
t  Tom.  cit.,  pp.  870-81  (16  photomiorographs). 
t  Tom.  cit.,  pp.  882-99. 
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between  Bessemer  and  open-hearth  steel  are  ascribed  to  the  higher  per- 
centage of  nitrogen  in  the  former.  In  the  second  (Bonssingaolt,  1861) 
methods  of  estimating  nitrogen  in  iron  are  given.  The  third  (Allen, 
1880)  ffives  some  results  of  analyses.  H.  Le  Chatelier  (editorial  note) 
states  that  the  variations  in  percentage  of  nitrogen  in  steel  are  now 
proved  to  be  dne  to  the  processes  of  manufacture. 

Overheated  Steel.*— J.  E.  Stead  and  A.  W.  Richards  distinguish 
between  overheating  and  burning,  the  former  merely  resulting  in  the 
formation  of  large  crystals,  the  latter  producing  incipient  disintegration. 
Three  steels,  containing  0*06  p.c,  0*48  p.c,  and  0*44  p.c.  carbon,  were 
selected  for  the  author^s  researches.  One-inch  square  bars  of  each  were 
subjected  to  (1)  overheating  at  1800°  C,  (2)  reheating  after  (1)  to 
880-950''  C. ;  (8)  annealing  at  850°-950*'  C. ;  (4)  sorbitic  treatment 
(0*44  p.c.  steel  only),  whiwi  consisted  of  heating  to  900°  C,  quench- 
ing in  water,  and  reheating  to  880°  C.  Mechanical  tests  (tensile, 
bending  in  various  ways,  and  Wohler  reversal  of  stress  tests)  carried  out 
on  the  normal  steels  and  on  each  steel  treated  as  described,  indicated 
that  '*  overheating  reduces  the  power  of  the  steel  to  resist  fatigue,  Uiat 
reheating  such  steel  more  than  restores  the  original  good  qualities  of  the 
rolled  bcu^  and  that  when  the  steel  has  the  carbon  in  the  sorbitic  con- 
dition its  power  of  endurance  is  more  than  doubled.'^  Portions  of  a 
wagon  axle  were  also,  heat  treated  in  different  ways,  the  results  of 
mechanical  tests  indicating  that  the  fatigue-resisting  properties  of  the 
steel  could  be  greatly  increased  by  suitable  treatment.  The  authors 
advance  the  hypotJiesis  that  the  weakness  of  overheated  steel  is  due  to 
the  presence  of  large  masses  of  f  errite,  a  constituent  which  has  a  low 
elastic  limit.  The  good  qualities  of  sorbitic  steel  appear  to  be  due  to  the 
absence  of  ferrite. 

Metallography  applied  to  Foundry  Work.t — A.  Sauveur  recom- 
mends a  vertioil  photomicrographic  camera.  Details  of  maaipulation 
are  given. 

The  author  also  describes  t  the  microstructure  of  cast  iron.  Bate  of 
cooling  probably  influences  tiie  size  of  the  graphite  particles  in  grey 
iron. 

Corrosion  of  Condenser  Tubes.§ — Brass  condenser  tubes  (70  p.c. 
copper,  80  p.c.  zinc)  frequently  cause  trouble  through  rapid  corrosion. 
A.  n.  Sexton  points  out  that  in  tubes  which  have  a  short  life  owing  to 
this  cause,  the  zinc  has  usii^y  dissolved  out  much  more  quickly  than 
the  copper.  Coarse  crystallisation  of  the  brass  appears  to  have  no  effect 
on  the  rate  of  corrosion.  The  great  variations  in  the  rapidity  of  corro- 
sion of  tubes  are  not  due  to  any  differences  in  the  tubes  themselves,  but 
to  the  conditions  to  which  the  tubes  are  subjected  in  use.  The  deposi- 
tion of  carbon  or  other  electro-native  bodies  on  the  surface  of  the  tnbe 
sets  up  electrolytic  action  and  leads  to  rapid  corrosion  by  the  sea  water. 

The  Thermal  Transformations  of  Carbon  Steels.D — The  experi- 
mental work  described  in  this  paper,  largely  a  repetition  of  that  carried 

*  Iron  and  Steel  Mag.,  z.  (1905)  pp.  365-404  (9  figs.). 

t  Tom.  cit.,  pp.  413-19  (2  figs). 

t  Op.  cit.,  xi.  (1906)  pp.  119-24  (4  figs.). 

§  Eng.  Mag.,  zxx.  (1905)  pp.  211-25. 

y  Journ.  Iron  and  Steel  Inst.,  Ixviii.  (1905,  2)  pp.  27-83  (17  pis.). 
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4Qt  nme  jears  a^o  bj  Osmond  and  others,  was  apparently  undertaken 
br  ck  aathozB.,  J.  0.  Arnold  and  A.  McWilliam,  with  the  object  of 
mining  or  disproving  the  conclusions  then  reached.  The  three  steels 
aijioyed  contained  respectively  0*21,  0-89,  and  1*78  p.c.  carbon,  the 
istil  percentage  of  elements  present,  other  than  iron  and  carbon,  being 
Toj  gmall.  The  critical  ranges  of  these  steels,  on  heating  and  cooling, 
vcre  determined.  Samples  were  heated  to  different  temperatnres, 
qoendted,  and  niicroscopically  examined.  By  quenching  a  piece  of  the 
0*89  p.c  G  steel  when  it  was  passing  through  the  Ac.  1-2-3  change,  a 
cctHm  lowing  both  pearlite  and  hardenite  was  obtained.  Park  etching 
boanduy  lines  between  these  two  constituents  are  identified  by  the 
lathon  with  Osmond's  troostite.  The  authors  give  their  reasons  for 
Mning  to  accept  martensite,  troostite,  sorbite,  and  austenite  as  con- 
s&tnentB  ;  they  do  not  object,  however,  to  the  terms  "  troostitic  struc- 
t^*'  "'martensitic  structure,"  etc.  In  an  appendix,  definitions  of  the 
«oiBlitDentB  of  steel  are  given.  Fe^G  of  cementite  and  FejC  of  pearlite 
St  dated  to  be  physically  different  substances.  Excellent  micrographs, 
fiik^  have  apparently  been  drawn  and  not  photographed,  illustrate  the 

Important  contributions  to  the  discussion  were  made  by  J.  E.  Stead 
ffid  H.  le  Chatelier.  J.  E.  Stead  expressed  the  opinion  that  the 
^^idence  in  favour  of  the  allotronic  states  of  iron  was  now  overwhelming. 
The  term  "  eutectoid,'*  as  anpliea  to  steel  of  pearlite  composition,  was  to 
h  pfeferred  to  '^  saturated.  Martensite,  as  a  homogeneous  solid  solution 
of  carbon  or  carbide  of  iron  in  iron,  should  be  recognised  as  a  constituent. 
S<  le  Chatelier  accepted  the  authors*  experimental  results  as  being  in 
hnmony  with  previous  observations,  but  disagreed  with  some  of  the 
^lieoTetiGal  expmnations  put  forward.  The  alleged  insolubility  of 
canentite  in  hardenite  up  to  900°  C.  was  improteble.  The  claim  of 
troostite  and  austenite  to  be  recognised  as  constituents  is  defended.  The 
aothon*  assumptions  as  to  the  constitution  of  these  bodies  were  purely 
fntnitons,  and  not  supported  by  any  evidence.  The  explanation  of  the 
ttpuation  of  graphite  in  high  carbon  steel  was  contrary  to  well  known 
wB  of  chemistry.  An  ^temative  explanation  is  advanced.  The 
^Qthors  of  the  paper  replied  to  these  criticisms  at  some  length. 

The  Presence  of  Greenish-coloured  Markings  in  the  Fractured 
Birftces  of  Test-Pieces.* — H.  G.  Howorth  has  examined,  microscopi- 
<^  and  otherwise,  a  large  number  of  defective  test-pieces  from  gun 
forgings.  The  defects  were  due  to  the  presence  of  foreign  matter, 
nwnbling  Siemens-Martin  slag,  usually  yellow  or  green  in  colour.  Two 
nbstances,  which  appear  to  be  sulphide  and  silicate  of  manganese,  were 
^tttinguished  in  the  coloured  matter. 

The  Katore  of  Troostite.t — (^*  Benedicks,  regarding  this  constituent 
^  a  product  of  transformation  of  martensite,  dismisses  Boynton's 
hypothesis  that  troostite  is  ^-iron,  as  untenable.  Troostite  appears  to 
^  a  pearlite  with  ultra-microscopically  small  particles  of  cementite,  con- 
tanung  also  more  or  less  hardening  carbon,  and  offers  an  interesting 
^otlogy  to  the  colloid  solutions. 

*  Journ.  Iron  and  Steel.  Inst.,  Ixviii.  (1905,  2)  pp.  301-19  (18  figs.). 
f  Tom.  cit.,  pp.  862-70  (2  figs.). 
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The  Influence  of  Nickel  and  Carbon  on  Iron.* — 6.  B.  Waterhouae 
has  investi^ted  the  properties  of  a  series  of  ten  steels,  containing  about 
8" 8  p.c.  nickel,  the  carbon  varying  from  0* 4-1 '88  p.c.  Cooling  and 
heating  curves  were  taken,  and  mechanical  tests  and  microscopic  exami* 
nation  were  made  on  the  steels  heat-treated  in  various  ways.  The 
chief  conclusions  arrived  at  are — (1)  nickel  raises  the  tenacity  of  steel 
without  materially  lowering  the  ductility :  the  elastic  ratio  is  ordy 
slightly  greater  than  in  carbon  steels ;  (2)  cementite  of  the  formolk 
FeNisC  occurs  in  these  steels ;  (3)  the  eutectoid  ratio  appears  to  lie  at 
about  0*7  p.c.  C. 

Andrews,  T.— Wear  of  Steel  RaUi  on  Bridget. 

Joum.  Iron  and  Steel  Imt,  Ixviii.  (1905,  2)  pp.  820-61  (28  figs.). 
Arnold,  J.  O.— The  Deptrtment  of  Iron  and  Steel  KetaUnrgj it  the  UnivexBitx  of 
Sheffield.'  Tom,  cU,,  pp.  18-26  (14  figs.). 

BuMSTBAD,  H.  A.— The  Heating  BfliMti  prodoeed  by  BSntgen  Baye  in  diiliBrant 
Xetalt,  and  their  Belation  to  the  qnettion  of  Ohangee  in  the  Atom. 

Am,  Joum,  of  Set,,  zzi.  (1906)  pp.  1-21  (5  figs.). 

Cablisle,  S.  F.^Mierographio  Szaminatien  of  Steel,  and   Oonftmetion  of 
Apparatof  need. 

[A  somewhat  elementary  acoomit  of  the  apj^aratus  designed  and  fitted  up  by 
the  author,  and  of  the  mioro-ezamination  of  varioas  kinds  of  iron  and 
steel.]  Clarkaon  BuUetm,  U.  (1906)  pp.  14-17  (6  figs.). 

Descboix,  L.— Abftraots  of  Papers  read  at  the  KetaUnrgieal  Oongrees,  liftge. 

Rev,  MetMurgie,  ill.  (1906)  pp.  24-^7. 
DiLLNBB,  G.,  &  A.  F.  ENSTBdM— Beeearehes  on  the  Kagnetie  and  Xleetrie 
Fropertiee  of  Tarions  kinds  of  Sheet  Steel  and  Steel  Oastings. 

[Some  interesting  photomiorographs  of  high  silicon  and  aluminium  steela 
are  given.]  Joum,  Iron  and  Steel  Inst,,  Ixviii.  (1906,  2) 

pp.  406-46  (18  figs.). 
Dumas,  L.— Berersihle  and  Irrevenihle  Transformations  of  Viekel  SteeL 

Tom.  dt,,  pp.  255-800  (10  figs.). 
G  u  I L  L  B  T,  L.— *The  use  of  Vanadium  in  KetaUnrgy . 

[A  smnmary  of  the  available  information  on  this  subject,  in- 
cluding a  brief  account  of  the  author's  previously  published 
work  on  vanadium  steel,  nickel-vanadium  steel,  etc.] 

Tom.  cU.,  pp.  118-65  (28  figs.). 

„        „         Steel  used  for  Motor  Oar  Construction  in  Franoe. 

[The  properties  of  numerous  alloy  steels  are  reviewed.  Ex- 
cellent photomicrographs  illustrate  the  paper.] 

Tom.  ciL,  pp.  166-208  (10  figs.). 

„       „         The  Industrial  Future  of  Speeial  Steels. 

Iron  and  Steel  Mag.,  id.  (1906)  pp.  89-95. 
LouQUiNiNE  &  Schukabbff — ^odo thormique  des  alliages  de  ralnmininm  at 
du  magnesium.  Bev,  Metallurgies  iii.  (1906)  pp.  48-60  (1  fig.). 

Osmond,  F.—Vomenolature  of  the  Constituents  of  SceeL 

Tom.  oU,,  pp.  101-3. 
Read,  T.  T.— Cooling  Curves  of  Xetallic  Solutions. 

Iron  and  Steel  Mag,,  xi.  (1906)  pp.  96-9  (8  figs.) 
Stansbie,  J.  H. — Solutions  of  Solids  and  Solid  Solutions. 

Iron  and  Steel  Mag.,  xi.  (1906)  pp.  112-19. 
Talbot,  B.— Segregation  in  Steel  Ingots. 

Joum,  Iron  and  Steel,  Inst,,  Ixviii.  (1905,  2)  pp.  204-47  (6  figs.). 


♦  Joum.  Iron  and  Steel  Inst.,  Ixviii.  (1905,  2)  pp.  376-407  (6  figs.). 
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MEETING 

Held  gs  thb  21bt  of  February,  1906,  at  20  Hanover  Square,  W. 
Dr.  D.  H.  Scott,  F.R.S.,  etc..  President,  in  the  Chair. 

Tke  Hinntes  of  the  Annual  Meeting  of  the  17th  of  Jannarj,  1906, 
««  read  and  confinned,  and  were  signed  by  the  President. 


The  List  of  Donations  to  the  Society  (exclusive  of  exchanges  and 
icprints)  received  since  the  last  Meeting,  was  read,  and  the  thanks  of  the 
Society  voted  to  the  donors. 

H«Kdmftii,  W.  A.    Beport  to  the  Government  of  Ceylon  on 
the  Pearl  Oyster  Fisheries  of  the  Golf  of  Manaar.    Parts 

IILukdiy.    (4to,  London,  1906) 

The  Director  of  the 
Thomas  8.  Clarkson 
School  of  Technology 
Wanning,  Dr.  Eug.    (Hon.  P.R.M.S.)  Dansk  Plantev8ek8t.\         «« ^  ^.wi.^ 
»?o,  Copenhagen  and  Christiania,  1906)  .         .         ./         -t  ne  iitit/ior. 


Ck^Kn  Bulletin.    Vol.  u.    (Potsdam,  N.Y.,  1905) 


Fron 
The  Boyal  Society. 


Hr.  Griffiths  gave  a  short  account  of  the  method  which  he  had 
SMxeashillj  adopted  for  mounting  delicate  vegetable  tissues  in  xjlo- 
WsBin  80  as  to  prevent  osmotic  action.  The  specimens  were  first 
Wiydrated  by  steeping  successively  in  various  strengths  of  alcohol  and 
«»liequently  in  mixtures  of  xylol  and  alcohol.  Specimens  which  were 
^ewlJ  delicate  were  previously  fixed  with  picric  acid  and  after  washing 
i  soffident  quantity  of  this  would  remain  to  ^lightly  stain  portions. 
In  ilhistration  of  the  subject  an  excellent  sample  of  Spirogyra  in  con- 
jugation was  exhibited  under  the  Microscope.  The  precise  point  at 
*fiji  the  staining  should  be  done  is  determined  by  the  alcoholic 
length  of  the  stain. 

The  President,  in  moving  a  vote  of  thanks  to  Mr.  Griffiths,  said  he 
W  Been  the  specimens  before  the  meeting,  and  was  glad  to  find  that  the 
fificolty  usually  experienced  in  mounting  these  delicate  objects  had 
^  80  successfully  overcome. 


Mr.  Beck  exhibited  and  described  a  new  pattern  optical  bench, 
f«  illamination  with  either  ordinary  or  monochromatic  light,  the 
'ffioiK  parts  of  which,  together  with  the  methods  of  using  them,  were 
«pWiied  in  detail. 


Dr.  Hebb  exhibited  an  objective  intended  to  be  used  either  as  a  wet 
or  dry  lens,  which  was  designed  by  Mr.  Wenham  in  1870,  and  made  by 
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Messrs.  Ross.    Descriptive  reports  on  this  objective  by  Messrs.  Boss 
and  by  Mr.  Nelson  were  read  to  the  meeting. 

Mr.  A.  D.  Michael  said  he  perfectly  well  recollected  this  lens  being 
brought  ont)  and  Mr.  Wenham  speciaDy  selected  one  for  him  and  seemed 
to  be  very  prond  of  it  at  the  time.  He  had  sent  it  to  Mr.  Nelson  for 
-examination,  bat  neither  he  nor  Mr.  Nelson  considered  it  a  very  great 
success,  and  though  he  still  had  it  he  scarcely  ever  made  use  of  it. 


Mr.  Walter  Rosenhain  then  described  at  considerable  length  a  new 
form  of  Metallurgical  Microscope  which,  together  with  various  pieces  of 
accessory  apparatus,  was  exhibited  to  the  meeting,  a  lantern  picture  of 
the  instrument  being  shown  upon  the  screen  in  further  illustration. 

Mr.  Jenkins  said  that  tliere  were  several  points  in  which  an  ordinary 
Microscope    proved    inconvenient  in  the  work  of    examining  metal 
sections,  and,  so  far  as  he  could  see,  these  drawbacks  had  been  suooes- 
fuUy  overcome  in  the  instrument  which  Mr.  Rosenhain  had  designed 
with  so  much  care  and  skill.     He  thought  that  the  greater  steadiness 
of  the  fixed  tube  would  be  a  great  advantage,  especially  for  photographv. 
The  qualities  of  the  new  Microscope,  however,  could  only  be  truly 
appreciated  by  experience,  and  he  snould  very  much  like  to  have  an 
opportunity  of  trying  the  instrument  himself  in  comparison  with  that  he 
now  used.     He  uiought,  however,  that  it  would  be  well  to  say  that  if 
anyone  purposed  taking  up  the  study  of  micro-metallurgy,  he  need  not 
be  deterred  from  doing  so  by  the  idea  that  it  was  necessary  to  have  any 
elaborate  instruments  for  the  purpose,  since  very  good  results  could  be 
obtained  by  a  simple  means.      What  they  wanted  most  in  micro- 
metallurgy  were  objectives  which  would  give  them  a  flat  field  ;  but  he 
understood  that  opticians  objected  to  ma^ke  these,  since  the  properties 
which  gave  flatness  of  field  were,  he  was  told,  incompatible  with  certain 
other  optical  properties  expected  in  present-day  lenses  for  general  use. 
The  optical  firms  feared  that  if  thevmade  objectives  which  would  satisfy 
metallurgists  as  to  flatness  of  field,  their  reputation  would  su£Fer  with 
those  whose  work  was  of  a  more  general  nature ;  but  he  thought  that  if 
they  engraved  round  the  objective  some  such  word  as  "  Metallurgical  ** 
this  woSd  suificiently  explain  that  it  was  designed  for  a  special  purpose, 
and  their  reputation  would  then  be  unaffected. 

With  respect  to  the  optical  bench,  which  was  exhibited  in  conjunc- 
tion with  the  Microscope,  this  was  no  doubt  a  very  good  arrangement, 
but  was  it  necessary  for  any  ordinary  work  ?  In  his  work  he  used  a 
Nemst  lamp,  a  simple  condenser,  and  a  Beckys  cover-glass  type  of  ver- 
tical illuminator,  and  he  found  no  difficulty  in  getting  thorooghly- 
satisfactory  photographs  up  to  1000  diameters. 

Dr.  Caipenter  thought  they  were  very  much  indebted  to  Mr. 
Rosenhain  for  bringing  this  instrument  before  them,  and  that  they 
ou^ht  to  recognise  that  he  had  attempted,  what  had  not  been  attempted 
before,  to  make  an  instrument  which  was  perfectly  adapted  for  all 
requirements  of  this  class  of  work,  which  was  increasing  in  importance 
«very  vear.  If  the  advantages  which  were  claimed  for  this  Micro6ooi>e 
were  borne  out  by  experience,  Mr.  Rosenhain  had  certainly  placed 
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iMtaDnigiBts  under  a  very  great  debt  of  ^titnde,  and  in  common  with 
the  last  speaker  he  shoidd  v^  mnch  hke  to  have  an  opportunity  of 
ractically  testing  the  merits  of  the  instrument.  As  r^aros  one  point 
at  would  like  to  ask  for  rather  fuller  information,  and  that  was  in 
lefereooe  to  vertical  illununation  under  high  powers  such  as  x  1500. 
In  die  instruments  at  present  in  use  they  got,  on  the  whole,  the  best 
definition  with  a  cover-dip  placed  in  the  axis  of  the  tube  of  the  Micro- 
ioope,  but  the  illumination  was  not  very  good.  Another  method  was  to 
bTe  a  prism  illuminator  at  the  side  of  the  tube,  but  this,  although 
improving  upon  the  illumination  given  by  a  cover  slip,  was  only  satis- 
teory  with  low  powers,  because  the  light  was  slightly  eccentric  and  it 
ns  very  difficult  to  get  good  definition  at  high  magnifications.  If  Mr. 
Rosenhain  could  give  them  good  vertical  illumination  with  high  powers 
k  had  certainly  achieved  a  brilliant  success. 

Mr.  Beck  said  there  was  one  point  about  this  Microscope  which 
Kodered  it  more  easy  to  make  a  flat  field  objective,  because  in  this  case, 
die  tabe  length  was  always  the  same,  and  the  corrections  could  be  made 
for  this  given  tube-length.  Objectives  were  corrected  for  a  certain 
jabe  length,  and  if  the  Rosenhfun  Microscope  be  properly  used,  the 
Qoage  would  always  be  formed  at  this  distance.  This  being  so,  it  would 
k  possible  to  produce  a  lens  which  would  give  a  flat  field  in  one  plane, 
ilwmgh  there  would  always  be  a  slight  difference  between  the  margin 
^  the  centre,  and  the  central  definition  would  have  to  be  slightly 
BDpared  in  quality.  In  making  comparisons  of  photographs  as  to  their 
mnen  of  field,  it  was  of  great  importance  to  see  that  the  angle  of  field 
iBctnded  was  the  same,  otherwise  such  comparisons  were  valueless, 
^lere  always  would  be  a  limit  to  the  flatness  of  the  field  under  any 
tircomstances.  In  the  Microscope  before  the  meeting  an  iris  diaphragm 
W  been  placed  just  above  the  objective  by  which  its  aperture  could  be 
^  down.  This  was  frequently  of  great  use  to  increase  penetration  or 
depth,  and  to  assist  in  cutting  off  internal  reflection. 

lb.  Rosenhain  said  he  was  of  course  aware  that  such  an  instrument 
«he  was  exhibiting  could  only  be  appreciated  by  trial,  and  he  hoped 
^  those  interested  would  have  an  opportunity  of  trying  it ;  he  felt 
CMYinced  that  lihey  would  find  it  much  simpler  in  use  than  it  miffht 
fPpear  in  the  description.  As  regards  flatness  of  field,  he  thought  that 
jipnictioe  it  was  a  difficulty  that  was  not  felt  very  much,  provided  the 
*M  were  otherwise  well  connected  and  that  a  high  eye-piece  or  a  long 
^*n*aa  were  employed.  If  it  were  really  found  that  me  want  of  flatness 
^  a  serious  matter,  it  could  be  overcome  to  some  extent  by  using  not 
ue  approximately  flat,  and  freauently  slightly  convex  specimens 
^dinanly  prepared,  but  specimens  aeliberately  prepared  with  a  slightly 
jwwave  surface.  As  regards  strictly  vertiad  illumination  at  1500 
^wneters,  he  did  not  know  if  that  could  be  attained  with  anything  but 
the  dear  glass  disk,  but  with  the  silvered  half -disk  illuminator  a  very 
^  and  practically  central  illumination  could  be  obtained  even  with 
joe  highest  powers,  the  adjustability  of  the  illuminator  especially  lending 
^  to  this  puipose.  The  ideal  illumination  would  be  with  parallel 
.^  li^ht,  but  wnen  working  with  a  Microscope  objective  as  condenser, 
i^itt  nnpossible  to  obtain  parallel  light,  owing  to  the  spherical  aber- 
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ration  arising  under  such  conditions,  so  that  ''  critical ''  illomination, 
with  the  liffht  converging  as  nearly  as  possible  apon  the  centre  of  the 
field,  was  the  best  available. 

On  the  motion  of  tiie  President,  a  vote  of  thanks  was  passed  to 
Mr.  Bosenhain  for  bringing  this  instrument  before  them,  and  for  so 
clearly  explaining  its  construction. 


Mr.  DoUman's  paper,  on  "  A  Method  of  producing  Stereo-photo- 
micrographs,*' was  read  by  Mr.  Earland,  and  a  number  of  examples  were 
shown  in  illustration. 

A  paper  on  **  A  Simple  Method  of  taking  Stereo-photomicrographs, 
and  of  Mounting  the  Prints  without  Cutting,'*  was  also  read  by  Mr.  H. 
Tavemer,  the  subject  being  illustrated  by  a  drawing  on  the  IxMuxi  and 
by  a  number  of  mounted  specimens. 

Mr.  Bheinberg  said  that,  as  the  hour  was  late,  he  would  not  take  time 
by  discussing  in  detail  any  matters  of  theory,  as  regards  stereoscopic 
effects  with  the  Microscope,  but  he  would  like  to  say  that  he  thought 
Mr.  Tavemer's  simple  and  practical  method  of  stereo-photography 
would  be  found  to  be  one  of  much  value.  Though  he  thought  the 
reason  which  led  Mr.  Tavemer  to  use  a  circular  aperture  on  one  side 
of  the  objective,  in  place  of  using  the  whole  semi-aperture — as  had 
been  done  by  Mr.  DoUman  and  others  before — onlv  in  small  part 
accounted  for  the  improved  effect,  he  considered  there  was  a  very 
distinct  advantage  in  this  innovation.  There  was  an  interesting  little 
point  of  theory  involved  in  it,  which  seemed  so  far  to  have  escaped 
notice,  but  which  it  would  not  be  difficult  to  substantiate  at  the  right 
time,  and  which  he  was  hopeful  might  be  turned  to  advantage  in  other 
directions,  as  well  as  the  one  in  question  at  present 

The  President  said  he  had  seen  some  of  these  photographs,  and  they 
were  extremely  successful  and  beautiful ;  he  thought  they  were  very 
fortunate  in  having  heard  these  two  papers. 

A  vote  of  thanks  was  then  passed  to  Mr.  Dollman,  Mr.  Earland,  and 
Mr.  Taverner. 

Mr.  BouBselet  said  he  had  received  a  second  list  of  Natal  Rotifers 
from  Mr.  Kirkman,  amongst  which  was  one  new  species,  Copeus  trian- 
gtUattiSy  specimens  of  which  were  exhibited  under  a  Microscope  in  the 
room,  and  a  drawing  made  by  Mr.  Dixon  Nuttall  would  be  published 
with  the  paper  in  the  Journal. 

Mr.  Wesch6  said  he  had  examined  the  slide,  and  found  this  was  a 
marked  new  form — the  two  little  processes  described  showed  a  thickneaa 
of  skin  approaching  to  the  character  of  a  lorica.  It  was  a  very  interest- 
ing addition  to  the  fauna. 

The  thanks  of  the  Society  were  voted  to  Mr,  Kirkman  for  his  paper, 
and  to  Mr.  Rousselet  for  communicating  it. 


The  President  called  attention  to  an  interesting  exhibition  of 
Oribatidas  presented  by  Mr.  N.  D.  P.  Pearce,and  shown  under  a  number 
of  Microscopes  in  the  room. 
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Hew  Fellows. — The  following  were  elected  Ordinary  FellowB: 
MesBTB.  Jesee  Drinkwater,  Greorge  Reginald  Marriner,  and  Edalji  Manekji 
Modi.  

The  following  Instrnmente,  Otgecte,  etc.,  were  exhibited : — 

The  Society  : — The  following  slides  of  Oribatidee,  presented  by  Mr. 
N.  D.  F.  Pearoe — Gepheus  bifidatuSy  Danueus  sufflexus,  Notaspis  pilosa, 
iV.  tcu^Mis^  Noihrus  anauniensiSy  N,  crassus  var.  Mordmy  N.  glaher^ 
N,  invmustuBy  N.  tnoncdactylusy  N,  Targioniiy  N.  Tectorumy  Oribata 
miisOy  O.  rubimsy  Serrarius  microcephalus, 

Messrs.  R.  and  J.  Beck : — Optical  bench  for  monochromatic  li^ht. 

Mr.  A.  Earland  : — Stereo-photomicrographs  taken  by  Mr.  William 
?.  DoUman,  in  illustration  of  paper  by  the  latter. 

Mr.  W.  Griffiths : — The  following  slides  of  stained  vegetable  tissues 
iDoonted  in  balsam — Peziza  WUlkommii  ;  section  of  peritheciom ;  asci 
tnd  spores,  stained  with  osmic  acid  ;  Spkogyra  in  conjugation,  stained 
Tith  picric  acid  and  hsemotoxylin,  mounted  in  zylol-balssun  ;  Zygn$may 
lained  with  hsematoxylin,  mounted  in  xylol-balsam. 

Dr.  Hebb : — An  Old  Dry  and  Water-immersion  ^-in.  Objective  by 
Bos. 

Mr.  Walter  Rosenhain  : — New  Metallurgical  Microscope  and  Lantern- 
Slide  of  the  same,  in  illustration  of  his  paper. 

Mr.  C.  F.  Rousselet : — New  species  of  Rotifer  from  Natal,  Copeus 
IriangtdattiSy  mounted  specimens,  in  illustration  of  paper  by  Hon.  Thos. 
Kirkman. 

Mr.  Henry  Tavemer : — Stereo-photomicrographs,  in  illustration  of 
hii  paper. 


MEETING 

Held  ok  the  21st  of  Mabch,  1906,  at  20  Hanoveb  Squabe,  W., 
The  Right  Hon.  8m  Ford  North,  F.RS.,  etc.,  ViOE-PREsiDEirr, 
IN  thb  Chair. 

The  Chairman  said  that  before  they  commenced  the  business  of  the 
evening,  he  had,  with  much  regret,  to  announce  that  since  their  last 
Meeting  a  month  ago,  they  had  lost  by  death  their  Treasurer,  Mr.  John 
Jewell  Vezey.  He  had  been  a  Fellow  of  the  Society  for  some  twenty- 
aeven  years,  and  for  many  years  a  Member  of  the  Council,  and  for  the 
last  six  or  seven  years  their  Treasurer.  He  was  a  man  who  took  great 
delight  in  science  and  literature,  and  was  not  only  a  most  active  and 
neehil  and  valuable  Member  of  this  Society,  but  also  belonged  to  many 
others,  among  which  the  Royal  Institution,  the  Society  of  Arts,  the 
BntiBh  Astronomical  Association,  the  Royal  Photographic  Society,  and 
the  Quekett  Microscopical  Club,  might  be  mentioned.  This  would  give 
tome  idea  of  his  versatility  ;  and  he  was  eaually  active  and  energetic  in 
matters  connected  with  the  Church  and  witn  philanthropic  undertakings 
of  various  kinds,  especially  the  Miller  Hospital,  in  Greenwich  Road,  to 
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which  he  gave  a  great  deal  of  time  and  active  assistance— and  he  wbb^ 
in  fact,  there  at  the  time  of  his  death,  which  took  place  very  snddenly. 
He  was  Chairman  of  the  Oeneral  Committee  of  that  hospital,  by 
which  his  loss  will  be  very  mnch  felt.  He  was  also  a  very  good  man  of 
business  and  nniversally  liked,  and  was  frequently  consulted  by  friends 
who  wished  for  his  advice,  and  his  good  common  sense  ana  sincere 
sympathy  were  ever  ready  for  all.  It  was  said  of  him  that  when  asked 
a  favour  (which  is  often  rather  a  strain  upon  friendship)  he  would  do  it 
if  he  could,  and  that  in  a  manner  which  seemed  as  if  he  was  the  person 
receiving  the  favour  rather  than  conferring  it.  All  would  agree  in 
regretting  his  loss,  an  expression  of  which  had  been  conveyed  to  his 
widow  by  their  Secretary  on  behalf  of  the  Society.  His  death  would 
leave  a  gap  in  many  places,  which  it  would  be  very  hard  to  fill. 


The  Minutes  of  the  Meeting  of  the  21st  of  February,  1906,  were 
read  and  confirmed,  and  were  signed  by  the  Chairman. 


The  List  of  Donations  (exclusive  of  exchanges  and  reprints  re- 
ceived since  the  last  Meeting)  was  read,  and  the  thanks  of  the  Society 
were  voted  to  the  donors,  especially  to  Messrs.  Carl  Zeiss  for  their  very 
valuable  presentation  of  a  copy  of  the  collected  treatises  of  the  late 
Professor  Abbe. 


I^m 


Webb,  W.  M.  and  Sillem,  C.    The  British  Woodlice.    (8Vo,|     ^^  PublisJi^^ 
London,  1906)  ......../ 

Winion,  A.  L.  and  Moeller,  J.    The  Mioroscopy  of  Vegetablei  mj.^  T^<,.hi:. h..r. 

Foods.    (New  York.  1906)         .         .         ...         ./  The  PuhUshers. 

Gesammelte  Abhandlungen  von  Ernst  Abbe.    Zweiter  Band.^  Mmsts  Carl  Zsias 
(8vo,  Jena,  1906)       ......../ 

GHInsetti.    VoL  i..  fasc.  1-13.     (4to,  MUan,  1906)        .         •{  i^^J^f^w. 

The  Chairman  announced  that  the  Council  had  appointed  Mr.  Wynne 
E.  Baxter  to  be  the  Treasurer  of  the  Society,  in  succession  to  the  late 
Mr.  Vezey. 

Mr.  J.  W.  Gordon  exhibited  and  described  a  new  retro-ocular  or 
top  stop,  which  he  had  devised  for  the  purpose  of  obtaining  dark  ground 
illumination  with  high  powered  objectives,  and  increasing  the  definition 
of  highly-resolved  images  in  a  bright  field.  He  explained  that  attempts 
to  obtain  dark  ground  illumination  in  the  ordinary  way  when  high 
powers  are  used,  do  not  answer  because  of  the  wide  angles  of  the  high- 
powered  objective,  and  the  necessity,  under  ordina^  conditions,  of  dark 
field  production  for  a  condenser  of  wider  angle.  His  new  arrangement 
for  getting  over  this  diflSculty  consisted  in  placing  the  stop  in  the 
Ramiden  circle  of  the  ocular ;  and  if  this  was  accurately  adjusted,  a 
satisfactory  dark  ground  could  be  obtained  with  an  objective  of  the 
widest  possible  angle.  The  stop  was  fitted  in  a  small  cell  which  would 
take  stops  of  various  forms  and  dimensions.  When  a  small  stop — ^lees 
than  the  Ramsden  circle  in  diameter — ^was  applied,  bright  field  illnmi- 
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udon  was  obtained  with  improved  definition,  so  that  the  contour  of 
blood  oorpnscles,  for  instance,  could  be  seen  in  a  way  which  could  not 
be  obtained  with  ordinary  illumination.  Accessory  mechanism  enabled 
a  camera  to  be  fitted  to  the  arrangement.  One  use  of  this  method  was 
to  get  a  really  dark  ground  with  high  magnification,  but  a  still  more 
nbible  result  was  the  strengthening  of  the  definition  in  a  bright  field 
Titbont  reducing  the  angle,  and  consequently  without  loss  of  resolving 
power. 

On  the  motion  of  the  Chairman,  the  thanks  of  the  Society  were 
unanimously  voted  to  Mr.  Grordon  for  the  exhibition  of  his  very 
ingenious  contrivance,  and  for  the  explanation  of  it  which  he  had  given. 


Mr.  C.  F.  Roosselet  read  a  paper  entitled, ''  A  Contribution  to  our 
Knowledge  of  the  Rotifera  of  South  Africa,"  illustrating  the  subject  by 
&  large  number  of  lantern  slides  of  the  organisms  described,  and  of  the 
localities  whence  they  were  obtained,  as  well  as  by  specimens  exhibited 
under  Microscopes  in  the  room. 

The  Chairman,  in  moving  a  hearty  vote  of  thanks  to  Mr.  Rousselet 
for  his  commonication,  said  he  was  sure  all  present  would  be  glad  to 
join  in  expressing  their  appreciation  of  the  very  interesting  account 
vhidi  Mr.  Kousselet  had  given  of  his  trip  to  South  Africa,  and  of  the 
excellent  photographic  illustrations  which  he  had  shown  to  them  of  the 
places  he  nad  visited. 

Mr.  Joseph  M.  Coon  exhibited  and  described  a  new  form  of  finder,, 
vhich  could  be  used  on  any  Microscope  and  with  high  powers,  a  special 
featnre  of  the  apparatus  being  that  an  object  registered  on  one  Micro- 
scope could  be  found  on  any  other.  The  contrivance  was  shown  in  use 
attached  to  several  Microscopes,  and  was  further  explained  by  drawings 
on  the  blackboard. 

The  thanks  of  the  Society  were  voted  to  Mr.  Coon  for  his  interesting 
exhibition  and  explanation. 


Mr.  K.  D.  F.  Pearce's  paper  on  *'  Some  Oribatidse  from  the  Hima- 
hyaa,"  was  read  by  the  Secretary. 

Mr.  A.  D.  Michael  said  this  was  a  very  interesting  paper,  because  we 
bad  hiUierto  known  absolutely  nothing  about  the  Oribatidse  of  Sikkim, 
»nd  very  little  indeed  of  those  found  in  the  tropics.  The  wide  distribu- 
^n  of  these  creatures  was  very  remarkable,  considering  that  they  were 
K  very  slow  moving,  living  chiefly  in  mosses  and  similar  kinds  of 
vegetation,  for  in  searching  material  from  various  parts  of  the  world,  he 
bad  generally  found  British  species  among  them — and  in  the  paper 
before  them  there  were  no  widely  different  types  from  those  found  in 
England  at  the  present  day.  A  less  careful  observer  mi^ht  have  classed 
niany  more  of  Uiem  as  British  species,  but  the  author  had  picked  out 
minute  differences  with  great  skiU,  although  the  differences  were  not  in 
»ny  instance  very  wide.  To  get  any  recoro  at  all  was  very  interesting, 
for  Sikkim  was  a  luxuriant  and  glonously  situated  district  lying  between 
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our  own  frontier  and  the  barren  wastes  of  Thibet.  He  thooght  it  was 
very  good  work  to  get  this  record  of  species  so  cnrionslj  resembling  onr 
own.  Most  of  them  were  very  small  and  inconspicuous,  and  it  was 
rather  carious  also  to  notice  that  most  of  the  tropical  species  were,  on 
the  average,  smaller  than  those  found  in  more  temperate  climates. 

The  thanks  of  the  Society  were  unanimously  voted  to  Mr.  Pearce  for 
his  paper. 

Mr.  B.  M.  Nelson's  paper  on  ''  The  Lunits  of  Resolving  Power  fdf 
the  Microscope  and  Telescope,''  was  taken  as  read. 

The  Chairman  said  this  paper  would  be  printed  in  the  Journal,  and 
they  felt  assured  that  the  results  arrived  at  oy  Mr.  Nelson  would  prove 
very  interesting  on  careful  perusal,  although  perhaps  rather  too  technical 
to  be  usefully  read  at  a  Meeting. 

The  thanks  of  the  Society  were  unanimouslv  voted  to  Mr.  Nelson 
for  this  communication,  and  a  further  vote  of  thanks  to  Mr.  Pillischer 
for  the  loan  of  a  number  of  Microscopes,  was  proposed  by  the  Chairman 
and  unanimously  carried. 


The  following  Instruments,  Objects,  etc.,  were  exhibited : — 

Mr.  Joseph  M.  Coon. — New  finder  for  the  Microscope,  and  the 
following  slides  to  exhibit  the  use  of  the  finder : — Eggs  of  Sandhopper, 
Equisetum  arvense,  growing  point  of  barren  stem,  human  ovary,  micro- 
pyle  of  eml^o  of  ovary  of  lily ;  photomicrographs.  * 

Mr.  J.  W.  Gordon : — Retro-ocular  or  top  stop  for  use  with  high 
powers. 

Mr.  C.  F.  Rousselet : — Lantern  slides,  and  the  following  Microsoope 
slides  of  South  African  Rotifers,  etc.,  in  illustration  of  his  pfl^)er : — 
Rotifera  various,  from  Alexanderfontein,  Eimberley  ;  Brachionm  furcu- 
latuB  i  ?  and  B,  furculatus  var.  inermis^  without  spines,  from  Koom 
Spruit,  Orange  River  Colony ;  Desmids,  Diatoms,  ana  Floesoma  lerUtcu- 
larsy  from  nulway  water  tank,  Norton,  Mashonaland ;  Brachdonus  pala 
var.  dorcm,  from  Bulawayo  Waterworks ;  Pedalion  mirum,  and  Tetra- 
mastix  opolensio,  from  Matapos,  Rhodesia ;  Desmids,  Diatoms,  Brachionus 
angidaris  var.  cavdatus^  PolychatxAS  Collinsi,  and  various  other  Rotifera 
from  Victoria  Falls,  Zambesi  River;  Lacinularia  raeemovata^  from 
Rhodesia. 


New  Fellow. — The  following  was  elected  an   Ordinary  Fellow 
Mr.  Herbert  Bibbey. 
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TRANSACTIONS  OF  THE  SOCIETY. 

IV. — A  SimpU  Method  of  Prodtmng  Stereo^Photomicrographs, 

By  W.  P.  DOLLMAN. 

(^Bead  February  21,  1906.) 

Plate  Vm. 

I  WILL  endeavour  to  put  in  as  concise  a  form  as  possible  the 
principal  points  in  the  production  of  the  stereo-micrographs  that 
will  be  shown  this  evening.  The  method  is  very  simple.  I  have 
made  a  hobby  of  stereoscopic  photography  since  1865,  and  as  well 
have  handled  many  Microscopes,  optical  work  being  always  an 
atou^tion  to  me. 

Some  twelve  or  more  months  ago  a  friend  called  my  attention 
to  an  article  on  stereo-photomicrography  in  the  *'  British  Journal 
of  Photography  Almanac "  for  1894,  by  the  then  editor,  the  late 
Mr.  J.  Traill  Taylor,  who  therein  explained  several  methods  of 
producing  stereograms  of  microscopic  objects.  I  adopted  what  I 
diought  the  simplest  method,  that  of  obscuring  by  a  semicircular 
shield  half  of  the  objective  in  use.  I  had  a  cloth-lined  brass  tube 
with  one  end  half  screened  (blackened,  of  course),  made  to  slip 
over  the  lens,  and  to  revolve  smoothly  on  the  mount.  As  the 
objectives  vary  in  diameter,  the  tube  was  made  to  fit  the  widest  one, 
and  stripe  of  cardboard  were  cut  to  make  the  tube  fit  the  smaller 
ones. 

In  the  case  of  photo-objectives — I  have  used  these  from  2-in.  to 
6-iiL  focus — a  semicircular  shield  of  thin  blackened  brass  can  be 
dropped  against  the  diaphragm  between  the  combinations,  and 
this  is  certainly  the  better  place  for  the  screen.  I  have  used  a 
•2-in.  Ballmeyer  portrait  combination  (which  is  specially  good  for 
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this  work),  a  4i-m.  Unar,  and  a  6-in.  Goerz.  I  use  a  / 5*6  dia- 
phragm with  the  Dallmeyer,  that  of  /  8  with  the  Unar,  and  /  8 
with  the  Goerz. 

Of  course,  for  low  magnifications  of  a  rough  object  it  is 
advisable  to  work  with  a  low  power — the  4i-in.  focus  lens  was 
used  for  most  of  the  prints  eidiibited — but  for  larger  objects  a 
6-in.  lens  would  define  better.  The  little  Dallmeyer  lens  is  a 
marvel  for  definition  and  flatness  oyer  the  small  field  used. 

I  have  had  extra  tubes  made  for  my  Microscope  (a  Van  Heurck 
by  Watson)  to  take  the  place  of  the  lower  rackwork  tube  and  the 
upper  sliding  tube,  which  carry  the  photo  lenses — the  Dallmeyer 
at  the  bottom  of  the  draw-tube,  the  Unar  (for  which  I  had  a  new 
mount  made  so  as  to  get  it  inside  the  tube),  about  1^  in.  down  the 
tube  from  the  top,  and  the  Goerz  outside  on  the  eye-piece  end  of 
the  Microscopa  These  adaptations  enable  the  lenses  to  be  carried 
at  the  suitable  distances  from  the  object  on  the  stage,  and  allow 
sufficient  rackwork  for  focusing.  When  the  distance  is  too  great 
(as  it  will  be  in  low-power  work)  for  the  hand  to  reach  the  focusing 
pinion,  I  have  to  use  a  Hooke's  joint  focusing  rod,  but  for  the 
higher  powers  I  have  a  long  rod  on  the  other  side  (the  right)  of 
the  camera  with  a  pulley  wheel  near  the  end,  over  which  and  the 
fine-adjustment  screw-head  nms  a  cotton  thread-loop,  which  I  find 
quite  effective  for  monocular  work,  even  with  a  A  objective. 

The  camera  I  use  is  a  whole  plate  one,  with  a  long  bellows,  and 
for  long-distance  work  a  telescopic  attachment  in  front  (made  of 
rolled  brown  paper).  The  upright  position  of  the  plate  in  the 
camera  is  the  more  convenient  for  photographing  opaque  objects 
requiring  to  be  lighted  from  the  front  and  side,  and  in  this  case  the 
objective  should  be  divided  horizontally.  For  transparent  objects 
lighted  centrally  from  the  back,  the  plate  may  be  horizontal,  and 
the  lens  divided  vertically.  I  effect  the  reversal  of  the  images  on 
the  plate — so  that  the  prints  will  not  require  to  be  cut,  and  sa 
simplify  the  mounting — by  using  a  carrier  in  the  dark  slide  (the 
whole  plate  slide  allows  this  to  be  done)  in  which  the  plate  (5  by 
4  in.)  can  be  placed  2^  in.  out  of  centre,  so  as  to  receive  the  image 
from  the  right  hand  (or  upper)  half  of  the  lens  on  the  left  hand  (or 
lower)  half  of  the  plate.  The  opening  in  the  carrier  should  be 
7i  in.  by  4  in.,  a  piece  of  glass  2i  in.  by  4  in.  filling  the  otherwise 
unoccupied  end.  A  screen  (of  blackened  card  or  thick  paper)  with 
an  aperture  in  the  centre  of  2^  in.  by  3  in.  should  be  placed  in  the 
carrier,  to  protect  one  half  of  the  plate  while  the  other  is  being 
exposed.  After  exposing  one  side  of  the  plute,  the  slide  is  taken 
into  the  dark  room,  and  the  plate  moved  to  the  other  end  of  the 
carrier.  Then  the  screen  on  the  objective  is  moved  half  round  (or, 
in  the  case  of  a  lens  in  the  draw-tube,  the  tube  is  given  a  semi- 
revolution  without  disturbing  the  focus),  and  the  second  exposure 
can  be  made. 
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An  important  thing  to  remember  when  photographing  opaques, 
is  that,  to  secure  even  illumination  of  the  two  hcdves,  the  illu- 
minant  must  be  on  the  same  level  as  the  centre  of  the  objective. 
For  the  liglitixig  of  large  transparent  objects,  when  using  the  4j^in. 
aad  6-in.  objectives,  I  have  had  a  cell,  which  carries  a  4^,  6,  or  8-in. 
focus  uncorrected  condenser,  fitted  to  the  large  aperture  under  the 
main  stage  of  the  Microscope,  and  brought  as  near  as  possible  to  the 
object.  For  the  smaller  objects  I  use  an  achromatic  condenser  of 
1*0  N.A.  This  can  be  altered  in  power  by  removing  the  top 
oombinatioiL,  or,  if  necessary,  using  only  the  lower  of  the  three 
lenses.  As  illuminant,  I  use  acetylene  (the  finest  light  for  all 
ordinary  ^work),  from  a  special  burner  I  had  made,  limelight,  and 
sometimes  sunlight  (parallel  rays),  through  a  heat  -  absorbing 
medium.  On  the  platform  carrying  the  apparatus  I  have  marked 
a  scale  from  0  to  49  in.,  with  the  zero  at  the  level  of  the  Micro- 
scope stage.  This,  with  the  aid  of  tables  for  the  various  lenses 
used,  enables  me  to  work  to  definite  magnitudes,  and  also  to 
calculate  approximately  the  focus  of  all  objectives  that  can  be  used 
without  an  eyepiece. 

By  the  way,  low  power  micro-objectives  are  almost  invariably 
Tery  wrongly  named  —  a  nominal  3-inch  being  only  2 '3-inch,  a 
so-called  2-inch  only  1*5,  and  so  on.  I  do  not  think  I  need  say 
anythii^  about  exposure,  as  that  depends  upon  colour  or  bnghtnoss 
of  object,  illiunination  and  magnification.  I  use  ordinary  developers, 
such  as  would  be  suitable  for  landscapes,  using  such  as  would  give 
hard  results  to  accentuate  feeble  contrasts.  Chromatic  plates, 
with  or  without  a  yellow  screen,  are  used,  and  where  suitable  a 
malachite  green  light  filter  when  monochromatic  light  is  desirable. 
A  good  deal  of  my  appcuratus  is  makeshift — ^that  is,  diverted  from 
other  uses — but  is  effectuaL  My  optical  outfit  is  of  the  best,  both 
in  low  and  hish  powers,  condensers,  etc. 

In  this  description  I  fear  I  have  been  rather  diffuse,  and 
have  detailed  a  lot  that  perhaps  everybody  knows  all  about ;  but 
I  thou^t  it  expedient,  owing  to  my  great  distance  from  the  place 
where  this  will  be  read,  to  be  a  little  particular. 

I  ought  to  have  mentioned  before,  but  forgot  till  I  thought  I 
had  finished,  that  (as  the  major  conjugate  focus  is  being  used)  all 
non-sjrmmetrical  photographic  lenses,  such  as  "Unars,"  ''Stig- 
matics,"  and  portrait  combinations,  should  be  reversed  on  the 
Microscope  (the  front  combination  being  presented  to  the  plate),  to 
enable  them  to  perform  at  their  best. 

NOBTH  AniLAIDS, 

South  Australia. 


S  2 


Ar  iiinwirtJMH,  tiling  to  lomambw  wiidtt  pl)Bi>tosf%^tdu^  (^(Ki^ift^ 
b  'Jos;  31  aBBms  even  illmniniitiott  of  ^b»  two  batv^  Ih^  iU>i^ 
siiaat  mat^  be  on.  the  mnud  ler^l  ^  tl)^  c^ftli^  of  tW  ob,h\"^ciY^. 
For  Hat  Ifgftiarng  of  large  tnnspttrent  objects,  wli^u  uabg  Ih^  4^*iu. 
md  &-m.  obJBcuvea,  I  haTe  had  a  celU  whichcam^  9^  4^.  ^  or  $-iu, 
feca3  vneoneetBd  condense,  fitted  to  tlie  Iwrge  apertun^  uuiWr  th^ 
Bain  stage  of  tibe  9Ccio8cope»  and  bfought  as  uear  as  pos:»iUt>  K^  th^ 
bject  For  tibe  smaller  objects  I  use  an  aohromatio  oonvKuykar  ut' 
10  X^  lliis  can  be  altered  in  power  by  Temovii^  tht>  top 
xnabination,  or,  if  necessary,  using  only  the  lower  of  the  th^^ee 
aisea.  As  JUnminant,  I  use  acetylene  (the  flueat  light  flur  a)) 
riinary  work),  from  a  special  burner  I  had  made,  limelight,  aiul 
iometimes  snnlight  (pandlel  rays),  through  a  heat  •  al^urhiim 
iediom.  On  the  platform  carrying  the  apparatus  I  have  nmik^il 
i  scale  from  0  to  49  in.,  with  the  zero  at  the  level  of  the  Mioru- 
cope  stage.  This,  with  the  aid  of  tables  for  the  vai'loua  leu4ua 
B^  enables  me  to  work  to  definite  magnitudes,  anil  alau  to 
i^lcolate  approximately  the  focus  of  all  objeotives  that  oau  be  uaad 
'itbout  an  eyepiece. 

By  the  way,  low  power  micro-objectives  are  almost  Invariably 
^  wrongly  named  —  a  nominal  3-inch  being  only  2  •  3-innli,  a 
o^^alled  2-inch  only  1*5,  and  so  on.  I  do  not  think  I  natid  say 
i^n^ing  abont  exposure,  as  that  depends  upon  c^)lour  or  brightnot^ii 
^  object,  iUnmination  and  magnification.  I  use  ordinary  devulopdm, 
^:ii  as  woold  be  aoitable  for  landscapes,  using  au/Ji  as  would  givi^ 
^*i  resullB  to  accentuate  fiseble  contraata,  Chromatix;  plates, 
^  7  indMOfot  a  yellow  screen,  are  used,  aiui  wlmm  auitiii>li^  a 
^-^^^uisse  green  light  filter  when  monochromatic  light  in  di^ji'ai>lii. 
i  SM  deal  of  mj  apparatus  is  makeshift — Clutt  in,  diveite^l  from 
'^  iBBE — but  is  edBfe^tusL  My  <^ytical  outfit  is  <jf  thi^  l^mi,  \mU 
z  a^  and  hi^  pow^n,  eoodensers ,  et«. 

}l  ixoB   diiHuupiion  I  fear  I   have   been  ratb^  diU'wi^,  and 
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V. — A  Simple  Method  of  taking  Stereo-Photomierographs,  and 
Mounting  the  Prints  without  Cutting, 

By  H.  Taveener. 

{Bead  February  21, 1906.) 
Plates  IX.,  X.  and  XI. 

In  November  1903 1  had  the  pleasure  of  exhibiting  to  the  Fellows  of 
this  Society  two  photographs  of  the  hairs  on  the  leg  of  a  water*mite, 
which  I  had  taken  through  the  right  and  left  tubes  of  a  binocular 
Microscope,  in  order  to  demonstrate  that  the  two  images  were  not 
identical.  I  did  not  bring  the  matter  forward  as  a  new  discovery, 
but  simply  because  the  object  was  particularly  suited  to  demon- 
strate the  fact,  which  I  knew  was  disputed  by  some  microscopists. 
The  photos  in  question  were  too  small  to  be  viewed  stereoscopic- 
ally,  and  I  therefore  exhibited  tmder  a  stereoscope  at  the  same 
time  two  photos  of  the  same  subject,  taken  by  a  different  method 
with  a  magnification  of  over  200  diameters,  which  proved  that  the 
two  dissimilar  images  combined  to  form  a  stereoscopic  picture. 
The  method  then  adopted  for  the  production  of  the  photos  was  to 
cover  the  fix)nt  of  the  objective  with  a  cap  (fig.  38),  by  means  of 
which  exactly  one  half  of  the  fix)nt  of  the  lens  was  cut  off.  The 
rotation  of  this  cap  through  180°  allowed  separate  pictures  to  be 
taken  by  the  right  and  left  halves  of  the  lens. 

I  did  not  pursue  the  matter  further  at  the  time ;  but  shortly 
before  Christmas  last  I  wanted  a  similar  photo  for  a  Mend,  and  it 
then  occurred  to  me  that  the  axial  rays  of  light  were  detrimental 
to  the  formation  of  a  stereoscopic  image,  and  that  if  I  could  stop 
them  out,  I  should  obtain  better  results  stereoscopically  than  by 
my  former  method.  I  therefore  tried  the  experiment  of  cutting 
out  all  the  central  rays  of  light  by  means  of  a  stop  placed  behind 
the  objective,  having  a  circular  aperture,  so  situated  that  its  inner 
edge  was  outside  the  optic  axis  of  the  lens  (fig.  39).  The  resulting 
photos  were  a  decided  improvement  on  those  obtained  by  my  former 
method ;  and  on  showing  these  to  Mr.  Bheinberg,  he  confirmed  me 
in  my  intention  of  experimenting  with  stops  of  smaller  aperture. 

I  do  not  think  I  need  say  anything  further  on  Uus  point. 


EXPLANATION  OP  PLATE  IX. 

Water-mite  {Ecpolue  papillosus  Soar)  female,  x  30.  Collected  and  mounted  by 
H.  Tavemer.  Photc^^phed  with  a  2*5  mm.  step.  Beck's  l^in.  objeotiTe 
and  No.  1  eye-piece. 
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WATER-MITE  (ECPOLUS    PAPILLOSUS.   SOAR). 


H.  Taverner,  Phot. 
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FORAMINIFERA   (ORBULINA   UNIYERSA) 


H.  Tavcrner,  Phot 
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except  to  mention  that  all  the  photographs  on  exhibition  to-night 
were  taken  with  stops  having  circular  apertures  of  2^-4  mm.  in 
diameter,  and  with  the  inner  edge  of  the  aperture  in  no  case  more 
than  1  mm.  from  the  optic  axis  of  the  lens.  It  will  be  foimd 
necessary  to  vary  the  size  of  the  aperture  in  the  stop  according  to 
the  thickness  of  the  object  to  be  photographed,  and  the  objective 
m  use;  but  the  best  results,  without  distortion  or  exaggerated 
stereoscopic  relief,  are  to  be  obtained  by  the  use  of  a  stop  having — 

1.  The  largest  possible  aperture  that  will  give  sufficiently  sharp 
detail  in  the  picture. 

2.  The  iuner  edge  of  the  aperture  as  near  the  optic  axis  of  the 
lens  as  will  give  sufficient  stereoscopic  relief,  and  at  the  same  time 
the  truest  appreciation  of  the  thickness  of  the  object,  or  third 
dimension. 

For  convenience  in  working,  Mr.  Curties  has  made  for  me  a 
small  piece  of  apparatus  which  screws  into  the  nose-piece  of  the 


Fio.  38.  Fio.  89. 


Microscope,  and  is  itself  of  the  nature  of  a  secondary  nose-piece, 
to  facilitate  the  changing  of  the  stops.  It  is  fitted  with  a  swing-out 
arm,  carrying  a  ring  which  holds  the  stops,  and  which  revolves 
Uirough  180°  exactly,  thus  changing  the  aperture  in  the  stop  from 
one  side  of  the  optic  axis  to  the  other,  for  the  purpose  of  making 
the  two  exposures.  Except  for  this  revolution  of  the  stop,  the  two 
photos  are  taken  without  any  alteration  whatever  in  focus,  illu- 
mination, position  of  object  or  apparatus,  except,  of  course,  the  dry 
plate. 

To  obtain  the  two  pictures  on  one  plate  in  the  correct  position 
for  printing  and  mountiug  without  cutting,  I  use  what  is  known 
as  a  repeating  back,  a  specimen  of  which  is  exhibited  here  this 
evening.  One  picture  is  taken  at  a  time,  that  on  the  left  half  of 
the  plc^,  with  the  aperture  in  the  stop  to  the  left  of  the  optic 
axis,  and  that  on  the  right  half  of  the  plate,  with  the  aperture  in 
the  stop  to  the  right  of  the  optic  axis.  The  images  are  now  on  the 
negative  in  the  correct  positions  for  printing  and  mounting,  with- 


BXPLANATION  OF  PLATE  X. 

Fonuniniieia  (Orbulma  univena),  showing  internal  Globigerine  struotore.  x  25. 
Mounted  by  Mr.  A.  Earland.  Photographed  with  a  2*5  mm.  stop.  Beck's 
l^-in.  objective  and  No.  1  eye^ece. 
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out  any  further  troubla  This  description  is  correct  for  the  j^inch 
objective,  and  all  lower  powers  used  with  an  eye-piece,  but  may, 
possibly,  have  to  be  reveraed  with  higher  powers. 

In  conclusion,  I  should  like  to  add  that  particular  care  must  be 
taken  in  fitting  the  nose-piece,  so  as  to  secure  the  true  horizontal 
alignment  of  the  apertures  when  the  stop  is  revolved  from  one  side 
of  the  optic  axis  to  the  other.  If  the  apertures  are  not  truly 
aligned,  the  finished  prints  will  not  superimpose  properly,  and  wiU 
not  be  clear  and  sharp.  I  may,  perhaps,  also  mention  that  my 
only  trouble  has  arisen  from  a  difficulty  in  obtaining  equal  illu- 
mination of  both  pictures  with  transparent  objects  by  transmitted 
light,  but  as  my  photos  have  been  taken  withdtit  an  optical  bendi, 
this  difficulty  may  not  arise  when  one  is  used. 


EXPLANATION  OF  PLATE  XI. 

Foraminifera.  Various  croeoies  from  Timor  Sea,  50  fathoms,  x  26.  MoDnted 
hy  Mr.  A.  Earland.  Photographed  with  a  4  mm.  stop.  Beck's  l^in.  objective 
and  No.  1  eye-piece. 
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FORAMINIFERA    FROM   TIMOR    SEA. 

H.  Tavcrner,  Fhot, 
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I  Copeus  trjangulatus 
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VI. — Second  List  of  Botifera  of  Natal, 
By  Hon.  Thomas  Kikkmjln,  M.L.C.,  F.E.M.S. 

{Bead  February  21, 1906.) 
Plate  XTL 

In  January  1901*  I  sent  to  the  Royal  Microscopical  Society  a  list 
of  Botifera  found  by  me  in  Natal  up  to  that  time,  enumerating 
52  species. 

Continuing  my  observations  at  various  times  when  opportunity 
served,  I  have  now  to  submit  a  further  list  of  20  species,  amongst 
which  one  at  least,  Copeus  triangukUvs,  is  an  interesting  new 
species. 

Shizota. 

Floseuiaria  coronetta  Cubitt — ^This  was  found  in  considerable 
quantities  on  the  tips  of  grass  roots  in  a  pool  of  the  Umzinto  river, 
during  1901.  It  agreed  in  all  respects  with  the  description  given 
by  Hudson  and  Gosse. 

Jnoseularia  amata  Ehrenberg. — I  found  this  in  company  with 
Laeinularia,  November  1904,  in  small  numbers. 

(Ecistes  Umgicornis  Davis. — ^What  appeared  td  be  this,  was  found 
in  January  1904,  in  a  dam  on  the  Equeefa  river,  on  grass  roots  in 
small  quantity.  It  had  the  long  recurved  antennse  and  the  tube 
as  illustrated  by  Hudson  and  Gosse. 

Lacintdaria  sodaiis  Ehrenberg. — ^TUs  was  found  in  November 
1904,  on  stems,  etc.,  and  roots  of  grass  in  Umzinto  pools. 

Megalotrocha  semi-lnUkUa  Hudson. — There  were  considerable 
numbCTS  of  this  during  the  years  1902-3  in  pools  of  the  Umzinto. 
I  looked  for  the  muscles  that  caused  the  contractions,  but  could 
not  find  any  of  the  usual  striated  muscles  as  are  seep,  say,  in 
Pterodina ;  but  under  a  4  mm.  of  Zeiss,  I  saw  what  I  took  to  be 
muscles  acting  in  a  spiral  manner,  like  the  threads  of  the  common 
Varticella.  I  had  three  under  view  in  the  same  field,  and  watched 
them  coil  in  a  spiral  manner  as  the  animal  retracted  its  head,  and 
uncoil  again  as  the  animal  became  fully  extended.  The  animals 
do  contract  slightly  below  the  trifid  knob,  and,  in  case  of  a  sudden 
and  great  alarm,  have  the  power  to  retract  within  themselves  both 
Aeir  head  and  foot  absolutely  and  completely,  when  they  present 
the  appearance  of  minute  little  kegs  or  casks,  the  circular  muscles 
looking  like  distended  elastic  hoops.      This  species  cannot  be 

*  See  this  Journal,  1901,  pp.  229-41. 
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correctly  described  as  fixed  clusters,  in  the  same  sense  that  Ldd- 
nuUtria  is  fixed,  although  it  does  afi^  itself  to  objects,  including 
the  side  of  the  glass  bottle.  It  swims  freely  in  the  water  as  a 
cluster,  and  can  be  gathered  in  numbers  by  merely  plunging  a 
bottle  in  the  water  amongst  them.  I  sent  two  or  three  clusters  to 
Mr.  Bousselet  for  identification. 


Ploima  Hloricata. 

Triarthra  longiseta  Ehrenberg. — ^What  was  clearly  this  was 
found  in  pools  in  the  Umzinto  in  January  1904. 

Notommata  eaccigera  Ehrenberg. — 1  found  a  few  specimens  only 
of  what  I  supposed  was  this  in  February  1902.  I  could  not  be 
quite  certain  abont  it. 

Notommata  collaris  Ehrenberg  (not  Grosse). — I  sent  home  to 
Mr.  Bousselet  in  June  1904  a  few  specimens  of  a  Rotifer  that  I 
could  not  identify,  but  which  he  told  me  were  Ehrenbeig's  Notom- 
mata collaris — not  the  species  Mr.  Gk)sse  has  described  under  that 
name.  They  were  found  in  marshy  places  near  Maritzburg,  in 
company  with  Copeue  spicatus,  and  also  with  another  Copeus  that  is 
considered  to  be  new. 

Copem  triangvlatus  sp.  n.  (Plate  XII.,  figs.  1,  2). — In  June  1904 
I  sent  to  Mr.  Bousselet  two  or  three  specimens  of  an  unknown 
Copeus  (to  me  at  least),  along  with  the  specimens  just  mentioned 
of  Notommata  collaris;  but  they  were  contracted,  and,  although 
of  a  peculiar  form,  he  was  not  able  to  identify  tiiem.  In 
June  1905  I  tried  again  to  preserve  some  specimens  in  a  more 
extended  condition,  that  I  might  be  able  to  send  to  him  for 
identification.  I  also  mentioned  them  to  him  when  he  was  in 
Maritzburg  with  the  British  Association  in  August  of  that  year.  I 
understand  now  from  him,  since  he  has  had  an  opportunity  of 
examining  the  extra  specimens,  that  he  has  no  hesitation  in  pro- 
nouncing them  to  be  a  new  species  of  Copeus,  for  which  he  has 
suggest^  the  name  C.  triangulatus,  and  Mr.  Dixon-Nuttall  has 
been  good  enough  to  draw  the  excellent  figures  illustrating  this 
paper. 

The  most  conspicuous  feature  of  this  fine  new  Copeus  is  the 
shape  of  the  body,  the  integument  of  which  is  expanded  in  the 
lumbar  region  into  three  large,  broad,  pyramidal  humps,  one  on 
each  side  and  the  third  on  the  dorsal  side,  so  that  a  transverse  sec- 
tion of  the  body  in  this  region  forms  an  equilateral  triangle,  the 


EXPLANATION  OP  PLATE  Xn. 

Pig.  l.—Copetis  triangulatus.    Dorsal  view,     x  130. 
„    2.  „  „  Contracted,     x  165. 
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flat  ventral  side  of  the  body  forming  the  base.  When  swimming 
in  the  water  the  humps  are  more  or  less  retracted ;  when  crawling 
on  weeds  or  on  the  sides  of  the  bottle  they  are  more  prominent, 
but  they  shoot  out  quite  rigid  every  time  the  creature  contracts 
its  head 

In  size  and  bulk  the  new  Copeus  equals  C,  Ehrenbergi,  It  has 
two  prominent  ciliated  auricles,  somewhat  smaller  thak  those  of 
the  species  just  named,  extruded  when  swimming,  but  otherwise 
withdrawn.  The  ciliated  face  extends  some  distance  on  the  ventral 
side,  but  does  not  form  a  projecting  lip.  The  integument  above 
the  foot  is  ample,  and  forms  there  angular  folds  not  unlike  those  of 
Ehrenbeig's  Natommata  coUaris ;  the  foot  is  comparatively  small, 
and  carries  two  short,  tubular  toes ;  there  is  no  tail. 

The  stomach  is  spacious  and  usually  full  of  dark  green  food 
material,  and  occupies  the  greater  part  of  the  dorsal  hump. 

The  lateral  antennse  consist  of  bundles  of  long  setae  protruding 
from  tubules  on  the  dorso-lateral  sides  of  the  lumbar  region  and 
bdiind  the  humps. 

The  head  is  distinctly  marked  off  by  a  fold  of  the  integument, 
and  in  contraction  is  wholly  withdrawn  within  this  fold. 

The  peculiar  oi^n  usually  designated  as  **  brain-sac  "  is  three- 
lobed ;  the  central  lobe  is  very  long,  clear,  and  saccate  at  its  termi- 
nation, extending  right  down  over  the  anterior  part  of  the  stomach  ; 
die  two  outer  lobes  are  short,  cylindrical,  and  granular.  The  large 
red  eye,  which  contains  a  spherical  red  lens,  is  situated  on  the 
small  real  brain  below  the  ''brain-sac,"  and  just  in  the  angle 
farmed  by  the  two  outer  lobes. 

The  ovary  is  band-shaped  and  curved  like  a  horseshoe. 
Two  of  the  narrow  transverse  muscular  bands  have  their  points 
of  attachment  Mrithin  the  two  lateral  humps,  and  are  also  fixed  in 
the  dorsal  hump,  so  that  their  contraction  draws  in   all  three 
humps  simultaneously. 

On  being  placed  in  a  bottle  of  water,  its  habit  is  to  cling  to 
some  piece  of  floating  matter,  and  it  is  seen  with  difficulty  or  not  at 
alL  When  it  swims,  it  is  seen  at  once  by  its  auricles  being  ex- 
tended. It  acts  in  quite  a  different  way  from  C.  spicatus,  which  on 
being  disturbed  casts  itself  free  from  all  matter,  goes  with  the 
currents,  not  swimming,  trusting  to  its  transparency  for  protection. 
In  one  or  two  or  more  days  after  C  triangulatus  has  been  placed  in 
a  bottle,  when  the  sediment  has  completely  settled,  it  will  be 
noticed  at  once  from  its  curious  pointed  lateral  extensions,  ap- 
parently feeding  just  above  the  sediment,  or  crawling  along  the 
sides  of  the  bottle. 

The  cilia  round  the  mouth-part  can  only  just  be  discerned 
whilst  in  motion,  when  the  animal  is  fully  extended.  This  Copms 
appears  to  be  more  sluggish  in  its  habits  than  any  other  species 
that  I  have  seen.     I  am  sorry  to  say  that  I  have  not  examined  the 
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jaws  or  teeth — there  were  so  few  of  them  that  I  was  afraid  each 
one  might  be  the  last,  and  did  not  like  to  destroy  one. 

Near  Maritzbnrg  this  Copettsw9iS  much  infected  with  a  parasite, 
although  C,  spicatiLs  and  other  Botifers  living  in  the  self-same 
water  were  perfectly  free  from  it.  Mr.  Sousselet  tells  me  that  this 
parasite  is  well  known  to  him,  being  the  same  kind  of  sporozoon 
that  often  infests  Synchceta  pectinata. 

The  measurements  of  C.  triangtUatvs  show  the  following  vcdues 
for  the  largest  specimens  :  total  length,  expanded,  ^  in.  (669  /a), 
width  il^  in.  (346  fi) ;  of  contracted  animsd,  length  -^  (438  yx), 
width  across  the  hump  ^  in.  (369  /i). 

Copeus  pachyurus  Gosse. — I  have  seen  this  on  the  coast  near 
home  during  the  years  1901-2.  This  is  the  fifth  Copeus  now  found 
in  Natal.  With  the  kind  assistance  of  Mr.  A.  W.  Cooper,  of 
Eichmond,  I  was  able  to  send  to  Mr.  Rousselet  in  1904  some 
specimens  of  C.  spicaius,  mentioned  in  1901.  In  1905,  I  also 
sent  him  two  specimens,  with  auricles  fully  extended,  of  what  he 
says  are  C,  cerberus  and  C.  Ehreribergiy  both  of  which  I  mentioned 
in  my  previous  list,  1901. 

Eosphora  digitata  Ehrenberg. — In  March  1904  I  sent  to  Mr. 
Bousselet  a  few  specimens  of  two  Hosphoras  for  identification.  One 
he  told  me  was  K  digital  and  the  other  E.  elongata.  This  one, 
E.  digitata,  was  the  most  savage  and  carnivorous  Botifer  that  I 
have  yet  seen,  a  cannibal  of  the  most  degraded  stamp.  In  Feb- 
ruary 1902  I  found  one  which  had  four  sets  of  teeth  in  its  stomach. 

The  teeth  were  all  of  one  description,  namely  of  the  Philodina 
type.  On  March  15,  1904,  I  saw  one  that  was  in  a  watch-glass, 
with  others  of  the  same  species,  attack  one  of  the  others  and  hold 
on  with  its  teeth  till  its  victim  was  disabled ;  it  would  not  let  go 
even  when  I  tried  to  separate  them  with  a  bristle 

On  the  16th,  that  is  the  next  day,  I  have  another  entry  in  my 
diary,  "  Eosphora  digitata  is  very  savage,  attacking  various  things 
in  the  water,  as  worms,  infusoria,  and  its  own  kin." 

Eosphora  elongata  Ehrenberg. — This  was  one  of  tlie  species  sent 
with  the  above  and  identified  by  Mr.  Rousselet  as  E,  elongata, 

Diglena  grandis  Ehrenberg. — I  mentioned  in  1901,  in  a  note 
at  the  end  of  my  list,  that  one  specimen  of  this  had  been  found. 
Since  that  time,  both  in  1903  and  1904  in  the  warm  summer 
months,  I  have  seen  other  specimens,  but  not  in  quantity.  Hudson 
and  Gosse  speak  of  the  teeth  of  these  animals  as  being  *'  bristle- 
like "  and  also  as  being  *'  arranged  in  double  rows." 

A  statement  like  this,  coming  from  such  an  authority,  has 
caused  me  to  examine  several  times  in  various  media  the  trophi  of 
this  Diglena.     My  examination  amounts  to  this : — 

That,  viewed  under  a  low  power,  that  statement  seems  to  be 
correct,  but,  viewed  under  a  4  mm.  of  Zeiss  apochromatic,  the  bristle- 
like appearance  of  the  teeth  vanishes,  and  so  also  does  the  double- 
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TOW  arrangement.  The  appearance  of  each  tooth  then  becomes  some- 
thing like  a  carpenter's  small  chisel  with  a  blade  and  a  short 
narrow  shank.  The  blade  stands  about  half  its  length  above  the 
socket,  and  dose  to  the  jaw-bone  as  it  were,  stands  out  clearly  the 
short  narrow  shank. 

The  diviaion  of  the  blade  part  of  the  tooth,  standing  half  in  and 
half  out  of  the  socket  apparently,  causes  the  appearance  of  there 
being  two  rows  of  teeth :  at  least,  that  is  my  impression. 

Lorteata. 

BatttUus  radius  Ehrenberg. — What  I  concluded  was  this,  I  found 
in  December  1903,  on  the  coast  near  home,  clinging  to  the  stems 
of  our  blue  water-lilies. 

DioMhiza  gilba  Ehrenberg. — A  few  specimens  that  seemed  to 
comply  with  Hudson  and  Gkwsse's  description  and  illustration  of 
FuritUariaffibba,  now  transferred  to  the  genus  Diasehiza,  were  found 
in  a  slow  moving  pool  of  the  Umzinto  in  November  1904.  I  have 
not  come  across  it  again  since.  According  to  Dixon-Nuttall, 
Gosse's  D,  semiaperta  belongs  to  the  same  species. 

Metapidia  oxystemum  Gosse. — ^For  a  short  time  this  was  seen 
in  great  numbers  in  pools  near  home,  September  1901. 

Braehionus  angvlaris  Gosse. — In  a  small  pool  on  the  rocks 
with  the  water  discoloured  by  unicellular  algse.  This  was  found 
by  Mr.  Tyrrell  and  myself,  September  1902. 

AnurcBa  aculeata  var.  curvicomis  Ehrenberg. — I  found  this  near 
Maritzburg  in  1902  and  again  on  the  coast  in  1904  One  specimen 
was  sent  in  a  slide  along  with  some  A.  valga  and  identified  by 
Mr.  Sousselet. 

Anurasa  aculeata  var.  vaiga  Gosse. — I  sent  one  or  two  specimens 
of  this,  which  was  found  by  Mr.  Tyrrell  and  myself  in  October  in 
one  of  the  pools  of  the  Umzinto,  to  Mr.  Rousselet  for  identification 
in  December  1904  He  said  it  was  A,  valga.  We  found  that 
there  were  seven  teeth  in  each  uncus — not  five,  as  mentioned  in 
Hudson  and  (Josse. 

Anuraa  eochlearis  Grosse. — This  was  seen  in  small  pools  in  the 
Eqneefa  river  in  1901  during  November. 


Note. 

Pterodina  trUohata  Shephard. — In  the  Journal  of  the  R.M.S. 
1901,  on  page  241,  Mr.  Rousselet  refers  to  the  moimted  specimen 
I  had  sent  to  the  Society  in  these  words : — "  Lateral  canals  and 
vibratile  tags  could  not  be  found  in  the  mounted  specimen,  but 
near  the  base  of  the  stomach  on  each  side  I  observed  a  cluster  of 
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peculiar  organs  looking  like  flagellate  ceUs,  the  nature  of  which 
I  cannot  determine,  if  they  do  not  belong  to  the  water  vascular 
system," 

I  have  since  that  time  found  them  in  the  living  animal. 

I  wanted  to  And  out  whether  these  flagellate  cells  acted  in 
unison  with  any  other  portion  of  the  organism,  and  whether  the 
movements  were  uniform  and  constant  or  otherwise.  The  motion 
of  the  foot  from  side  to  side  prevented  any  satisfactory  examina- 
tion, but  this  much  was  clear,  that  the  movements  of  these  cells 
were  similar  to  those  of  vibratile  tags,  and  I  would  say  strikingly  so. 

The  Eotifer  described  as  Mastigocerca  carincUa  in  my  last 
paper,  with  a  double  ridge  nearly  half  way  down  its  back,  I  now 
see  is  Rattvlvs  mucosus  Stokes,  according  to  Professor  Jenning's 
Monograph  of  the  Eattulidse. 
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Vn. — On  some  Oribatidce  from  the  Sikkim  Himalaya, 
By  N.  D.  F.  Pbarcb,  Cambridge. 

{Bead  March  21, 1906.) 
Plate  Xni. 

Eaklt  in  February  I  received  from  Mr.  A.  Gage,  Superintendent 
of  the  Eoyal  Botanic  Grardens,  Sibpur,  several  parcels  of  moss 
collected  on  the  Sikkim  Himalaya  range  at  altitudes  varying  from 
8000-2000  feet.  These  I  carefully  examined  for  Acarina,  especially 
Oribatidce,  So  little  is  yet  known  concerning  the  distribution  of 
this  family  in  other  continents  than  our  own,  that  the  results  seem 
to  me  worth  putting  on  record. 

Of  20  species  distributed  among  12  genera  no  less  than  12  were 
British ;  in  some  cases  there  were  slight  variations  from  our  own 
types,  but  as  most  of  these  creatures  vary  within  rather  wide  limits 
I  did  not  consider  such  minute  distinctions  of  specific  importance. 
I  have  appended  a  few  notes  on  these  points  to  the  list  which 
follows. 

Sub-family  OribatinsB. 

Genus  Pelops, 

1.  P.  a^omios. — Differs  slightly  from  type  in  marginal  noto- 
gastral  hairs,  which  are  longer  and  less  spatulate  than  in  our  form, 
living.    B«^hghora,  6000  ft. 

Genus  Oribata, 

2.  0.  oriUis. — Chitin  unusually  massive.  Nymphs  with  clavate 
Dotogastral  hairs  strongly  developed.  Plentiful,  living  and  dead. 
Bagi^bora,  6000  ft. 

3.  0.  alata  var,  major. — ^Very  much  larger  than  ours  (1200  /i). 
Ko  small  specimens  found.  Sadiating  tubes  in  chitin  of  ptero- 
morpha  conspicuously  shown  in  dissections.  Plentiful,  living  and 
dead.    Sinihul,  8000  ft.    Darjiling,  6500  ft.    Baghghora,  6000  ft. 

Sub-family  Notaspidinsa. 

Genus  Cephevs. 

4  C,  ocelUUiis, — A  single  specimen,  dead  and  broken.  Baghg- 
hora, 6000  ft. 

Genus  Liaca/rus. 

5.  L.  palmidnctvs, — One  nymph,  not  quite  full  grown.  Sin- 
M  8000  ft. 
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Genna  Notaspis. 

6.  N.  ^iWoZw.— Plentiful,  living.     Baghghora,  6000  ft. 

7.  N.  simUis, — Plentiful,  living.     Baghghora,  6000  ft. 

Genus  Tegeocranus, 

8.  T.  velatus.—'Lvdng.    Daijiling,  6000  ft. 

Sub-family  Nothrinsd. 
Genus  Hermannia. 

9.  jy.  convexa.—LiYmg,    Sinihul,  7500  ft.    Baghghora,  6000  ft. 

10.  K  bi8triata.—0iie,  dead.     Baghghora,  6000  ft. 

Genus  OymbaeremcBus, 

11.  C.  cymJa.— One,  living.     Sinihul,  8000  ft. 

Genus  Nothrus, 

12.  N,  teetoTum. — Living.  They  appear  very  tenacious  of  life  ; 
they  were  in  very  dry  material.  Daqiling,  6000  ft.  Baghghora^ 
6000  ft.     Sukvar,  4000  ft. 

All  the  above  are  British.  The  following  are,  I  think,  un- 
recorded : — 

Sub-family  Oribatina. 
Grenus  OribcUa. 

13.  0.  fcUlax  sp.  n. — Yellow-brown,  smooth,  not  polished. 
Cephalothorax.  blunt.  Lamellae,  narrow  blades  on  edge,  no  cusps, 
not  any  translamella.  Abdomen  brotuily  piriform,  rounded  poste- 
riorly, hairless.  Pteromorphse  very  small,  almost  obsolete ;  they 
barely  extend  between  the  second  and  third  pair  of  legs.  Pseudo- 
stigmatic  organs  shortish,  with  thin  peduncles  and  almost  globular 
heads.  Legs  rather  long,  no  blades  to  any  joints.  Claws  tridactyle. 
Size  450-470  /i.  Many,  living  and  dead,  Baghghora,  6000  ft. 
Darjiling,  6000  ft.    Sukvar,  4000  ft. 

This  species  comes  near  to  0.  cuspidata  and  0.  lucam,  and  may 
readily  be  confounded  with  Notcupis  tibialis,  a  species  not  having 
any  true  pteromorphse,  but  with  projecting  anterolateral  comers 
of  abdomen — "  pteromorphulse."  Dissection,  and  consequent  loss 
of  the  specimen,  is  sometimes  the  only  reliable  test. 

Sub-family  NotaspidlnsB. 
Grenus  lAxxjcarm, 

14.  i.  nigrescens  sp.  n. — A  large  species,  black,  polished. 
Besembles  L,  globosus,  but  is  certainly  not  so  spherical.  Pseudo- 
stigmatic  organs  sessile,  like  those  of  Z.  coradnus.      Lamellae 
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distinctive ;  they  are  thick  blades  on  edge,  widest  apart  posteriorly^ 
nairower  and  closely  approximate  anteriorly ;  they  do  not  touch, 
however.  Lamellar  cusps  short,  rounded,  not  any  central  mucro. 
Size  1300  fi,     B^hghora,  6000  ft. 

Grenus  Chaunoproctua  g.  n. 

Apterogastennse,  with  cephalothorax  anchylosed  to  abdomen^ 
divided  from  it  by  an  unbroken  line.  Abdomen  broadly  piriform, 
areolated  or  rough.  Cephalothorax  shortly  pyramidal,  with  lamellse 
(and  translameUa)  which  are  thin  blades  on  edge.  Legs  long  and 
thin,  not  clavate  or  moniliform,  femora  of  first  pair  with  thin 
peduncles.     Claws  tridactyle  in  all  known  species. 

This  genus  appears  to  be  most  nearly  related  to  Cepheus ;  in 
some  points  it  resembles  Tegeocranvs. 

15.  C.  caneMaius  sp.  n. — Dark  brown,  texture  pitted  or  areo- 
lated ;  shape  broadly  piriform.  Cephalothorax  small  in  proportion, 
with  lameUse,  which  are  narrow  bars  extending  two-thutls  of  the 
length  of  the  cephalothorax,  slightly  converging  and  joined  by  a 
tnnslamella,  which  is  a  similar  bar.  Not  any  lamellar  cusps. 
L&mellar  hairs  long  and  fine.  Pseudostigmatic  organs  shortish, 
with  tiun  peduncle  and  moderately  clavate  head.  Abdomen  almost 
spherical,  truncated  anteriorly,  a  few  long  hairs  on  notogaster,  and 
round  posterior  margin.  Legs,  especially  1  and  4,  very  long, 
femora  of  first  pair  with  thin  peduncles.  Claws  tridactyle.  Genital 
and  anal  plates  large,  near  together.  Size  720  /i.  One,  dead. 
Baghghora,  6000  ft. 

16.  C,  aspertUus  sp.  n. — I  unfortunately  found  only  broken 
specimens,  which,  however,  I  have  no  hesitation  in  referring  to  this 
genus.    Most  of  the  preceding  description  holds  good. 

Differences. — ^Texture  rough,  very  slightly  pitted.  Lamell» 
broader,  extending  further  down  the  cephalothorax,  and  with  long 
cusps  standing  free  beyond  the  translamella.  Pseudostigmatic 
oigans  longer,  almost  rod-like,  but  slightly  enlarged  distally.  Size 
840 /i. 

A  nymph,  probably  of  this  species,  occurred :  it  greatly  resembles 
the  adult.     Darjiling.  6500  ft.     Baghghora,  6000  ft. 

Glenus  Notaspis, 

17.  N.  hamatue  sp.  n.  —  A  small  species  of  the  splendent 
tjrpe:  it  greatly  resembles  this  in  general  appearance.  The 
ItmeUse  are  characteristic ;  they  arise  near  the  pseudostigmata,  and 
converge  anteriorly  at  an  acute  angle ;  they  do  not  meet.  The 
anterior  ends  are  sharply  recurved,  and  where  they  curve  there  is  a 
du>rt,  blunt  cusp,  looking  upwards,  from  which  the  lamellar  hair 
springs.  Pseudostigmatic  organs  shortish,  with  large,  clavate  heads. 
Size  300  /A.    One,  living.    Darjiling,  6000  ft. 
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Sub-family  Damaeinsd. 

Genus  Amerus, 

18.-4.  spedosus  sp.  n. — Light  brown,  smooth,  minutely  granu- 
lated. Pseudostigmata  moderately  wide  apart.  Pseudostigmatic 
organs  shortish,  recurved,  clavate.  Interlamellar  hairs  long,  seti- 
form.  Lamellae  start  from  pseudostigmata  and  turn  inwards,  then 
run  parallel  nearly  the  whole  length  of  cephalothorax.  They 
inclose  upon  it,  so  to  speak,  a  high  plateau,  which  slopes  down 
and  broadens  out  considerably  posteriorly  for  the  insertion  of  the 
first  pair  of  legs.  On  this  plateau  there  is  a  curious  long  tri- 
angular mark,  its  base  towards  the  abdomen  ;  it  extends  halfway 
down  the  cephalothorax,  and  at  about  the  middle  of  its  sides  the 
interlamellar  hairs  arise  from  small  apophyses.  A  pair  of  long, 
curved  hairs  (?  rostral  hairs)  arise  below  the  lamellse  near  their 
anterior  end.  Abdomen  long,  rounded  posteriorly,  with  two  rows 
of  long,  setiform,  dorsal  hairs,  and  a  similar  sparse  marginal  row. 
Chitinous  projections  at  side  of  body  between  legs  1,  2 ;  2,  3 ;  3,  4  ; 
the  second  much  the  largest :  it  is  sub-triangular,  apex  of  tnangle 
inwards.  Legs  long  and  thin,  tibia  and  tarsus  especially  looking 
laterally  compressed.  Claws  large,  monodactyle.  Anal  plates 
large,  remote  from  genital,  which  are  smaller.  Size  1300  ^  Two, 
living.     Baghghora,  6000  ft. 

Sub-family  Nothrin». 

Genus  Neoliodes. 

19.  N.  ocdlatus  sp.  n. — Dark  brown,  rough,  dull.  Shape  roughly 
hexagonal.  Cephalothorax  broadly  pyramidal,  with  a  few  indistinct 
markings.  Pseudostigmata  characteristic ;  they  open  upwards  and 
sideways,  but  the  whole  organ  is  seen,  as  it  were,  in  optical  section, 
and  the  appearance  is  that  of  an  irregular  ovoid,  nearly  at  right 
angles  to  the  median  line,  the  smaller  end  being  inwards.  Pseudo- 
stigmatic organs  small,  projecting,  with  thin  peduncles  and  clavate 
head.  Abdomen  pentagonal,  with  a  rounded  projection  at  posterior 
extremity — this  is  a  portion  of  the  cast  larval  or  nymphal  note- 
gastral  skins,  which  are  carried  excentrically.  Legs  thick  and 
rough,  nearly  all  joints  provided  with  horizontal  blades :  these  are 
light  yellow  and  reticulated.  Claws  monodactyle.  Size  630  /n 
long,  470  fi  broad.  As  all  known  Neoliodes  are  tridactyle,  this 
specimen  is  not  improbably  a  nymph.  The  monodactyle  claw, 
and  the  state  of  the  genital  plates,  which  hardly  appear  to  be 
functional,  points  to  this  being  the  case.  The  fully-grown  nymph 
closely  resembles  the  adult  form  throughout  thiis  genus.  One, 
living.     Baghghora,  6000  ft. 
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Sub-family  Phthiraoarinn. 

Genus  Hoploderma. 

20.  ff.  claviger  sp.  n. — ^Light  browiiy  coarsely  areolated  :  this  is 
not  easy  to  see.  Carina  on  aspis,  but  not  on  abdomen.  Pseudo- 
stigmatic  organs  rather  exceptional  for  the  genus;  they  are 
moderately  long  and  thin,  and  are  thickened  distally  (slightly 
davate).  A  few  fine  hairs  on  notpgaster.  Claws  monodactyle. 
Size,  extended,  680  ft.    Two,  living.     Baghghora,  6000  ft. 

How  can  we  account  for  so  wide  a  distribution  ?  Slow-moving, 
non-parasiticy  living  in  mosses,  fun^,  rotten  wood,  eta,  not  usually 
TOT  num^x>us  in  individuaLs,  this  family  has  none  of  the  facilities 
for  transport  and  dispersal  possessed  by  other  Acarina — Tyrogly- 
{Aida,  for  instance,  preying  on  man's  food,  multiplying  with  great 
rapidity,  swarming  often  in  vast  numbers,  may  well  be  carried 
and  dispersed  almost  everywhere.  No  doubt  the  great  tenacity  of 
life  which  Oribatidse  possess  is  an  important  factor.  Many  in- 
dividuals reached  me  tdive  and  in  good  condition — a  ten  thousand 
mile  journey  and  a  confinement  of  several  weeks  without  air  or 
li^^  and  with  little  food  or  moisture,  seeming  to  do  them  no 
barm.  Human  agency  we  may,  I  think,  neglect.  It  can  have  had 
bat  little  e£fect.  The  question  remains  extremely  puzzling ;  our 
data  are  still  very  scanty,  so  it  does  not  seem  possible  to  answer 
it  in  the  present  state  of  our  knowledge.  Workers  in  this  field 
are  very  few,  unfortunately ;  how  much  might  be  accomplished  if 
only  naturalists,  especially  in  tropical  countries,  would  collect  and 
aei^  home  Acarina  for  identification.  Such  assistance  would  be 
invaluable ;  will  anyone  undertake  to  help  ? 


EXPLANATION  OF  PLATE  Xm. 

Pig.  l.—Oribata  fallax, 

2. — Liacarus  nigrescens,  oephalothoraz. 

3. — Chaunoproctus  cancellatus :  a  texture  of  chitin. 

4. — Chaun^sroctu$  aspertUus, 

5. — NotaspiahamatuSf  oephalothoraz. 

6.—Amerus  speciosus, 

7. — Neoliodes  ocellatus  (?  nymph). 


June  20th,  1906 
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VIII. — New  Finder  for  the  Microscope, 

By  Joseph  M.  Coon. 

Being  engaged  on  research  work  necessitating  frequent  reference 
to  the  microscopical  slides  prepared  in  connection  therewith,  and 
requiring  to  in^cate  parts  to  correspondents,  the  usual  methods  of 
''  finding"  were  found  to  be  le^  convenient  than  is  desirable. 

On  any  given  Microscope  provided  with  a  divided  stage  or 
engraved  Wright's  Finder,  it  is  easy  to  "  re-find  "  parts  wanted  by  a 
simple  method  of  registration  ;  but  without  calculations  or  the  con- 
struction of  a  new  raster  for  each  instrument  in  use,  slides 
"  registered  "  on  one  Microscope  cannot  be  "  found  "  on  another, 
unless  the  instruments  are  exactly  alike  in  their  calibration— a  most 
unlikely  occurrence. 

The  Maltwood  Finder  enables  different  instruments  to  be  used 


Fig.  40. 

if  provided  with  a  mechanical  stage  or  Wright's  Finder,  but  it  is 
difficult  on  instruments  with  sliding  bar  only,  and  much  more  so 
if  the  stage  is  only  provided  with  spring  clips.  Each  "  find  "  also 
requires  changing  the  slide  for  finder,  and  finder  for  slide,  and  thus 
focusing  twice.  It  will  also  be  recognised  that  slight  differences  in 
dimensions  of  glass  on  which  Maltwood's  Finder  is  printed,  or  in 
position  of  ruling,  will  introduce  difficulties  from  lack  of  inteir- 
changeability. 

The  finder  now  described  is  extremely  simple,  can  be  used  on 
any  Microscope,  whether  provided  with  mechanical  stage,  sliding 
bar,  or  spring  clips,  and  objects  registered  on  one  Microscope  can  be 
found  on  any  other ;  and,  further,  any  number  of  parts  on  a  slide 
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can  be  referred  to,  or  parts  repeated  without  removing  the  slide  &om 
the  stage,  a  matter  of  very  great  convenience  when  using  immer- 
sion objectives— in  fact,  it  is  easier  to  find  objects  with  it  than  by 
the  mechanical  stage,  because  the  light  available  is  often  insufficient 
or  inconveniently  placed  for  reading  stage  divisions. 

The  actual  design  of  finder  may  vary,  but  it  essentially  consists 
of  a  means  of  attaching  to  the  Microscope  a  pointer  with  universal 
movement  (fig  40).  ^e  finder  exhibited  this  evening  has  a  plain 
clamp  with  milled-head  screw  for  fastening  to  stage ;  on  clamp  is 
mounted  a  pointer  holder  with  horizontal  motion,  a  screw  through 
which  holds  the  pointer;  this  pointer  has  a  vertical  and  sliding 
motion,  and  is  clamped  by  the  screw  when  adjusted. 

In  conjunction  with  the  finder  a  registering  label  is  used.  This 
may  be  ruled  in  many  ways,  but  the  author  has  found  the  ruling 
shown  (fi^.  41)  very  suitable  and  simple. 

The  vertical  columns  of  large  squares  are  indicated  by  capital 
Utters,  the  horizontal  lines  of  lajrge  squares 
by  numbers  on  the  left  hand ;  each  square 
is  divided  into  four  smaller  squares,  indi- 
cated by  small  letters,  a,  b,  c,  dj  and  each 
small  square  into  four  triangles  by  diagonal 
lines.    The  side  of  each  small  square  equals 
1*25  nun. ;  by  the  triangles  it  is  quite  easy 
to  indicate  the  position  of  the  pointer  to  ^  of 
this,  or  say  0  •  25  mm.,  or  j^  of  an  inch. 
The  field  of  a  Zeiss  2  mm.  N.A.  1-40  ob-  Fig.  41— A,  Focusing  mark. 
jective    is   given  as  0  25  mm.   diameter.      B,  RegUteringmark. 
It  is  quite  evident,   therefore,   that   high 

powers  can  be  used  with  the  finder.  The  author  finds  no  diffi- 
culty in  using  a  J  Beck ;  of  course  care  must  be  used,  and,  with 
high  powers,  the  quiet  of  a  laboratory  is  most  helpful.  The  label, 
brides  its  ruling,  has  two  marks,  one  called  the  registering  mark, 
and  the  other  the  focusing  mark.* 

To  register  a  slide,  the  objective  is  focused  on  the  focusing 
io2ak^  and  the  pointer  adjusted  to  registering  mark. 

The  slide  is  then  searched  and  parts  registered.  (For  immersion 
leases  the  focusing  mark  is  best  placed  on  the  vacant  space  of  cover- 
glass.)  To  register :  the  capital  letter  over  large  square,  number 
opposite,  suiall  square  under  by  its  small  letter,  and  position  in 
triangle  by  a  dot,  thus  \j/ .  A  complete  record  might  be — 
Ala  N^y^,  and  would  indicate'  that  the  part  is  in  field  when 
the  pointer  is  under  A,  opposite  1,  over  a,  and  in  centre  of  upper 
tmngle. 

*  The  aaihor  finds  that  it  is  reaUy  best,  always  to  place  the  focusing  mark  on 
d^r  spaoe  of  cover-glass,  as  it  is  easier  found ;  a  very  fine  dot  or  cross  of  Indian 
ink  or  gentiaii-violet  in  Holies  glue  is  very  durable  and  suitable. 

T  2 
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To  find  an  object  already  registered :  focus  on  focusing  mark, 
adjust  pointer  over  registering  mark,  move  slide  so  that  pointer 
stands  over  part  of  label  indicated  by  roister — then  the  object 
shoidd  be  in  field  of  objective.  The  slide  must  be  kept  in  contact 
with  bar  or  stops  on  stage. 

If  the  Microscope  has  only  spring  clips  to  stage,  the  pointer  has 
two  points,  or  other  equivalent  means  of  adjustment,  pcurallel  with 
the  ruling  in  labeL  The  right-hand  point  is  set  to  registering 
mark,  lef^hand  point  on  line  continuing  &om  it  horizontally,  the 
objective  being  focused  as  before ;  the  only  necessary  variation  in 
use  being  to  remember  to  indicate  with  the  right-hand  point,  and 
keep  slide  in  such  position  that  both  points  are  equidistant  firom 
any  horizontal  line  on  label  The  slide  may  be  moved  vertically 
or  horizontally,  but  must  finally  be  adjusted  parallel  to  its  first 
position,  or  the  object  will  not  be  in  field. 
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Lionel  Smith  Bkale,  F.R^.,  etc., 
President  R.M.S.,  1879-80.    Treasurer  R.M.S.,  1881-90. 

liOKiL  Smith  Beale  was  bom  in  1828,  in  a  house  close  to  the 
Qmrch  of  St.  Paul,  Covent  Gkirden.  He  received  his  early  educa- 
tion at  a  private  school  at  Highgate,  and  later  at  King's  College, 
lidi  which  institution  he  was  closely  associated  till  his  death.  In 
1847  he  went  to  Oxford  as  anatomical  assistant  in  the  museum  to 
Hoirj  Acland.  He  held  this  appointment  for  two  years,  and  then 
retomed  to  London,  where  he  took  his  M.B.  degree  in  1851.  In 
1852  he  established  a  laboratory,  where  he  taught  normal  and 
morbid  histology  and  physiological  chemistry.  In  1853  he  was 
appointed  Professor  of  Physiology  at  King's  College,  and  in  1869 
ftjysician  to  King's  College  Hospital  and  Professor  of  Pathological 
Anatomy. 

Professor  Beale  was  made  a  Fellow  of  the  Boyal  Society  in 
1857,  at  the  early  age  of  twenty-nine,  and  two  years  later  he 
received  the  Fellowship  of  the  Eoyal  College  of  Physicians. 

He  joined  the  Society  in  1852,  was  President  in  1879-80,  and 
Treasurer  fix)m  1881-90. 

In  1896  he  resigned  his  appointments  at  King's  College  and 
^g's  College  Hospital,  owing  to  a  slight  attack  of  cerebral 
lamorrhage ;  he  was  then  made  Emeritus  Professor  of  Medicine 
uid  Consulting  Physician  to  the  hospital  From  this  seizure  he 
^^er  properly  recovered,  and  finally  succumbed  to  another  attack 
of  hemorrhage  on  March  28  of  the  present  year. 

In  1859  he  married  Frances,  daughter  of  Eev.  Peyton  Blakeston, 
M-D.,  F.Pfc,S.,  and  leaves  a  son,  Mr.  Peyton  T.  B.  Beale,  Surgeon  to 
King's  College  Hospital,  a  Fellow  of  the  Society,  and  for  many 
JOB  Demonstrator  of  Histology,  and  Lecturer  on  Biology  in 
King's  CoU^e,  London. 

Beale's  work  is  variously  estimated,  but,  Uke  that  of  some 
^ers,  is  less  appreciated  in  this  country  than  abroad.  As  a 
l^iysician,  there  is  no  doubt  that  he  was  extremely  able,  though 
ka  methods  were  diflferent  from  the  ordinary.  He  examined 
P^ents  with  rapidity,  apparently  carelessly,  and  arrived  at  a 
sorted  conclusion  in  much  less  time  than  many  take  to  elaborate 
«»  erroneous  diagnosis.  As  Medical  Adviser  to  the  Clerical  and 
^edical  Assurance  Company,  he  made  many  thousands  of  examina- 
^ns,  and  his  results  were  used  as  an  actuarial  basis  for  estimating 
4c  probabilities  of  life. 
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To  the  microscopical  world  he  is  best  known  by  "How  to 
Work  with  the  Microscope,"  and  "  The  Microscope  in  Medicine," 
both  of  which  have  run  through  numerous  editions.  He  also  wrote 
on  "  The  liver,"  "  Kidney  Diseases,  Urinary  Deposits,  and  Calculi," 
"Slight  Ailments  and  their  Treatment,"  "The  Mystery  of  life," 
"The  Ultimate  Nerve-Fibres  distributed  to  the  Muscles  and  to 
some  other  Tissues,"  "Life  and  Vital  Action  in  Health  and  Disease," 
and  other  works  on  religion  and  science. 

Though  some  of  his  views  were  generally  unacceptable — e.g.  on 
Vitality,  Bioplasm,  etc. — there  can  be  no  doubt  to  any  one  who 
has  examined  his  reproductions  of  things  observed  by  him  under 
the  Microscope,  that  he  was  a  most  faithful  delineator,  as  well  as 
an  accurate  and  acute  student,  in  many  respects  in  advance  of  his 
time.  And  though  it  may  not  be  possible  to  draw  the  same 
conclusions  as  he  did,  the  facts  remain,  and  they  show  conclusively 
that  he  was  a  great  pioneer  in  microscopical  cytology,  histology, 
and  physiology,  and  particularly  in  high-power  work  prior  to  the 
day  of  immersion  objectives. 

His  method  of  preparation  was,  briefly,  as  follows.  The  tissues 
were  stained  either  by  immersion  in  *'Beale's  carmin  fluid,"  or 
by  injection  of  an  alkaline  carmin  solution  tfarcm^  the  aorta.  In 
the  latter  case  this  was  in  due  course  followed  by  a  Prussian- 
blue  solution,  which  remained  precipitated  in  the  blood-vessels.* 
The  tissues  were  then  soaked  in  acid-glycerin,  thus  causing  the 
carmin  to  be  precipitated  in  a  very  fine  form  in  every  particle  of 
"bioplasm,"  or  living  matter,  the  carmin  in  the  non-living,  or 
"  formed  "  material,  being  washed  outby  soakiBg  in  dilute  glycerin. 
The  pieces  of  tissue  for  examination  were  then  soaked  for  many 
montlis  in  glycerin  of  increasing  strengths,  and  finely  teased  out 
preparations  were  eventually  mounted  in  pure  glycerin.  Many  of 
these  preparations  were  investigated  under  a  ^  dry  objective,  and 
it  is  worth  while  noting  that  some  of  the  actual  specimens  made 
fifty  years  ago  are  still  extant  and  in  excellent  preservation. 
Much  of  his  work  was  done  on  the  Hyla  and  the  ma^ot  of  the 
blow-fly,  and  the  method  adopted  for  staining  is  practically  the 
same  as  that  recently  come  into  vogue  and  known  as  "  supravital." 

COJOIUNICATIONS  MADE  TO  ThB    ROYAL  MICROSCOPICAL  SOCIBTY 
BY  THB  LATB  PbOFBSSOB  LiONBL  S.   BkALB.* 

1.  A  Simple  Form  of  Portable  MicroBoope,  with  Lever  Acyustment,  which 

may  be  adapted  to  several  difif«rent  purpose&    I^:ans.  Micr.  See 
London,  iv.  (1866)  pp.  18-14. 

2.  On  a  Portable  Field  or  Clinical  Microscope.    (Read  Bee.  10,  1860.) 

Op.  dt.,  ix.  (1861)  pp.  8-4 


*  A  portrait  of  the  late  Professor  Beale  is  given  in  Journal  B.M.S.,  1886, 
facing  p.  625. 
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3.  Qd  the  Ponnatian  of  the  so-called  Intercellular  Substance  of  Cartilage, 
and  of  its  relation  to  the  so-called  Cells,  with  Observations  on  the 
process  of  Ossification.  (Bead  March  1, 1863.)  Op.  cit,  xi.  (1863) 
pp.  95-101 

i  Obsnration  upon  the  Nature  of  the  Bed  Blood-Corpuscle.  (Bead  Dec.  9, 
1863.)    05.cit,xii.a864)  pp.  32-43. 

4  On  the  Germinal  Matt»  r  of  the  Blood,  with  Bemarks  upon  the  Formation 
of  Fibrin.    (Bead  Dec.  9, 1863.)    Tom.  cii,  pp.  47-63. 

6.  On  the  Structure  and  Formation  of  the  Sarcolemma  of  Striped  Muscle, 

and  of  the  exact  relation  of  the  Nerves,  Vessels,  and  Air-Tabes  (in 
the  case  of  Insects)  to  the  Contractile  Tissue  of  Muscle.  (Be  id 
June  8, 1864.)    Tom.  di,  pp.  94-108. 

7.  Kntrition  from  a  Microscopic^  Point  of  View.    (Bead  May  8, 1867.) 

Op.  dt,  XV.  (1867)  pp.  76-85. 

8.  On  the  Germinal  Matter  of  the  Ovarian  Ova  of  the  Stickleback.    Tom. 

cit.,  XV.  (1867)  pp.  85-6. 

9.  Protq)lasm  and  Living  Matter.  (Bead  before  the  B.M.S.,  April  14, 1869.) 

Monthly  Microscopical  Journal,  i.  (1869)  pp.  277-88. 
10.  The  Nerves  of  Capillary  Vessels  and  tneir  probable  Action  in  Health  and 

Disease.    (Bead  Dec.  6,  1871.)    Op.  cit.,  vii.  (1872)  pp.  4-9;  con- 
cluded in  viii.  (1872)  pp.  55-66. 
U.  On  the  Belation  of  Nerves  to  Pigment  and  other  Cells  or  Elementary 

Parts.    (Bead  Dec.  6, 1871.)    Op.  cit.,  vii.  (1872)  pp.  45-7. 
li  Beak's  Nerve  Besearches :  Dr.  Beale  in  B^ly  to  Dr.  Klein.    (Bead 

May  1, 1872.)    Tom.  cit..  pp.  253-5. 
131  The  Preddent'a  Address :  Living  Matter.    (Bead  Feb.  11, 1880.)    Jonm. 

B.M.8.,  iii.  0880)  pp.  202-24. 
li  1%6  President's  Address:  The  Microscopic  Limit  and  Beyond.    (Bead 

Feb.  9, 1881.)    Op.  dt.,  i.  series  2  (1^1)  pp.  180-202. 
li  The  Constituents  of  Sewage  in  the  Mud  of  the  Thames.    (Bead  Jan.  10, 

1881)    Op.  dt,  iv.  series  2  (1884)  pp.  1-19 


John  Jewell  Vezby,  Treasurer  R.M.S. 
1844-1906. 

John  Jewell  Vezey  was  educated  at  a  private  school,  and  for 
s<HDe  forty  years  was  engaged  in  business  as  a  wharfinger  in 
Mincing  Lane.  He  was  extremely  versatile,  and  educated  himself 
in  sdence,  music,  and  theology.  Unostentatiously  but  enthusias- 
tically religious,  he  devoted  much  time  to  the  service  of  the  Church, 
'Hie  hii»  practical  benevolence  was  shown  by  the  interest  he  took 
m  the  Millar  Hospital,  at  Greenwich,  where  he  had  honorary  charge 
^  the  electrical  department,  and  spent  two  evenings  a  week  in 
^taiinistering  electrical  treatment  to  the  sick  poor. 

Mr.  Vezey  took  great  interest  in  the  doings  of  scientific  societies, 
^  was  a  constant  and  assiduous  attendant  at  the  meetings  of  the 
Society  of  Arts,  the  Koyal  Institution,  Eoyal  Microscopical  Society, 
Qnekett  Microscopical  Club,  Rontgen,  and  Royal  Photographic 
Societies. 

To  Mr.  Vezey  the  Royal  Idicroscopical  Society  is  much  in- 
<tebted  not  only  for  the  interest  he  took  in  its  proceedings,  but  for 
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the  eneigy  he  displayed  in  helping  to  organise  and  make  the  Meet- 
ings of  the  Society  more  interesting.  When  elected  Treasurer,  on 
the  demise  of  Mr.  Suffolk  in  1900,  his  business  capacity  was  soon 
found  to  be  of  enormous  value  in  dealing  with  the  financial  affairs 
of  the  Society. 

His  death,  which  occurred  with  great  suddenness  while  en- 
gaged in  his  charitable  work  at  the  Millar  Hospital,  deprives  the 
Society  of  a  much  respected  Fellow,  who  as  Member  of  Council 
and  Treasurer,  rendered  invaluable  service  to  the  Society.  His 
genial  presence  will  be  sorely  missed,  and  the  gap  left  by  his  death 
hard  to  fill. 
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ZOOLOGY. 

VEBTEBBATA. 

a.  Bmlnryoloffy.t 

Foundations  of  Bmbryoloffy.f — Bnmo  Bloch  has  made  a  scholarlj 
contribution  to  the  history  of  Embryology,  in  which  he  deals  with  the 
**foandations,"  if  they  are  worthy  of  tl^t  title.  His  chapters  discuss 
(I)  tiie  Hippocratic  school,  (2)  ^stotle,  (8)  Gralen,  (4)  from  Galen  to 
Ae  beginning  of  the  sixteenth  century,  and  (5)  thence  to  Harvey. 

Interstitial  Cells  in  Ovary  of  Rabbit.§~Janet  E.  Lane-Claypon 
bg  studied  the  origin  and  life-history  of  these  elements.  A  large 
Bomber  of  germinal  cells  become  imbedded  in  the  subjacent  mesoblast. 
Of  diese  the  great  majority  undergo  transformations  up  to  a  certain 
^.  This  stage  having  been  reached,  they  may  pass  through  the 
necesBiiry  processes  of  ovogenesis,  or  thev  may  become  modified  to  form 
other  follicle  cells  or  interstitial  cells,  this  last  process  being  the  chief 
^  of  those  near  the  periphery,  whilst  ovogenesis  occurs  in  those  more 
centrally  situate!. 

The  interstitial  cells  are  thus  potential  ova,  capable  of  becoming 
oya  should  the  appropriate  stimulus  be  given.  This  stimulus  is  pro- 
ved by  pregnancy,  during  which  the  interstitial  cells  undergo  en- 
l«ganent  in  size,  exceeding  that  of  a  primordial  ovum.  About  the 
ttenty-third  day  some  of  tne  interstitial  cells  become  cut  off  near  the 

*  Tlie  Society  are  not  intended  to  be  denoted  by  the  editorial  **  we/'  and  they 
V  not  hold  themselves  responsible  for  the  views  of  the  authors  of  the  papers 
B<^  nor  for  anv  claim  to  novelty  or  otherwise  made  by  them.  The  object  of 
^  put  of  the  Journal  is  to  present  a  summary  of  the  papers  m  actually  pub- 
'uW,  and  to  describe  and  iUustrate  Instruments,  Apparatus,  etc.,  which  are 
other  new  or  have  not  been  previously  described  in  this  country. 

t  This  section  includes  not  only  papers  relating  to  Embryology  properly  so 
€»M,  bat  also  those  dealing  with  Evolution,  Development,  Ileproduction,  and 
»ilied  subjects. 

I  Nova  Acta  Leopold-Carol.  Acad.  Halle,  Izzxii.  (1904)  received  1906,  pp.  217- 

i  Proc.  Roy.  Soc.,  Series  B,  Ixxvii.,  No.  B5U  (1905)  pp.  82-57  (1  pi.). 
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periphery,  and  pass  throagh  the  nuclear  transformations  of  ovogenesis, 
Decoming  true  ova. 

(Estrous  Cycle  in  Dog.* — F.  H.  A.  Marshall  and  W.  A.  Jolly  point 
ont  that  the  bitch  is  monoestrons,  and  has  typically  two  sexual  seasons 
in  the  year,.while  the  wild  species  in  their  natural  state  have  only  one 
sexual  season  annually.  The  domestic  cat  has  three  or  four  sexual 
seasons  in  the  course  of  the  year  :  it  is  polyoestrous,  and  may  have  four 
heat-periods  in  a  single  sexual  season  ;  the  wild  cat  probably  experiences 
only  one  sexual  season  in  the  year.  The  lioness,  failing  pregnancy,  may 
have  several  annual  sexual  seasons,  at  the  same  time  being  polyoestrous  ; 
bears,  polecats,  and  seals,  and  probably  most  other  carnivores,  appear  to  be 
monoestrous  and  breed  once  a  year,  but  the  otter,  in  captivity  at  least,  is 
polyoestrous.  The  histologiod  changes  which  the  uterus  undergoes 
Quring  the  cycle  may  be  divided  into  the  following  periods  : — 

1.  Period  of  rest        ....    anoestmm. 

2.  „        growth  and  congestion       -l^roffistrnm 
8.         „       destraction      .         .         .  f  prooestram. 

(oestrus. 
4.         „       recuperation    .         .         •  ^e^st^^. 

Ovulation  in  the  bitch  takes  place  after  external  bleeding  has  been 
going  on  for  several  days.  It  occurs  during  the  period  of  oestrus,  bat 
is  quite  independent  of  insemination.  The  hypothesis  that  the  entire 
prooestrous  process  is  of  the  nature  of  a  preparation  for  the  lodgment  of 
the  ovum  is  in  accordance  with  the  facts. 

The  authors  note  that  no  systematic  investigation  as  to  the  vitality 
of  spermatozoa  in  mammals  has  been  hitherto  attempted,  but  they  have 
ascertained  that  the  period  of  survival  in  the  male  passages  of  rabbits  is 
probably  not  more  than  ten  days. 

Ovary  as  an  Organ  of  Internal  Secretion.f — F.  H.  A.  Marshall  and 
W.  A.  Jolly  conclude  that  the  ovary  is  an  organ  providing  an  internal 
secretion,  which  is  elaborated  by  the  follicular  epithelial  cells  or  by  the 
interstitial  cells  of  the  stroma.  This  secretion  circulating  in  the  blood 
induces  menstraation  and  heat.  After  ovulation,  which  takes  place 
during  oestrus,  the  corpus  luteum  is  formed,  and  this  organ  provides  a 
further  secretion  whose  function  is  essential  for  the  changes  taking 
place  during  the  attachment  and  development  of  the  embryo  in  the  first 
stages  of  pregnancy. 

Matoration-Divisions.t  —  Victor  Gregoire  has  set  himself  the 
laborious  task  of  summarising  the  main  results  which  have  been  reached 
in  regard  to  maturation-divisions  in  plants  and  in  animals.  Having 
done  so,  he  attempts  a  synthesis,  or,  where  that  is  not  possible,  a 
balance-sheet  of  the  results.  His  general  conclusion  is,  that  in  a  large 
number  of  cases  the  processes  conform  to  one  scheme,  which  he  calls 
"  heterohomeotypic."    The  gist  of  this  scheme  is  as  follows : — 

1.  The  two  constitutive  branches  of  the  definitive  chromosomes  (i) 
separate  from  one  another  in  each  chromosome  at  the  first  kinesis. 

•  Proc.  Roy.  Soc.,  Series  B,  Ixrvi.,  No.  B  511  (1906)  pp.  d9&-6. 
t  Loc.  cit.  :  La  CeUule.  xxii.  (1906)  pp.  221-376. 
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2.  The  daiighter-chromoBomes  (i)  ondei^ii  towards  the  end  of  the 
ffletaphaBe,  or  during  the  anaphase,  a  longitudinal  division. 

S.  The  dapghter-chromoBomes  (^U  thus  constitated,  preserve  their 
aotonomj  dnrine  the  interkinesis.  They  become  the  chromosomes  (u), 
and  die  longituainal  anaphasic  halves  become  the  constitutive  branches 
of  diromosomes  (ii). 

4.  These  teandies,  and  conseqaently  the  longitudinal  anaphasic 
Uves,  separate  in  each  chromosome  in  the  second  figure. 

Spermat(q^08i8  in  Batraehoseps  attennatus.* — F.  A.  Janssens 
omunnnicates  a  third  studv  on  the  spermatogenesis  of  this  Batrachian. 
He  deals  especiaUj  with  the  history  of  the  anzocytes.  It  is  extremely 
probahle  that  the  12  chromosome-branches  (ansss  de  houqtui)  result 
^  the  fusion  in  pairs  of  the  24  chromosomes  of  the  last  somatic 
Unesis,  and  that  the  double  chromosomes  of  the  prophases  of  the 
liet^otypic  division  result  from  the  longitudinal  cleavage  of  the  anses  de 

Testicular  S6cretion.t— P.  Bouin  and  P.  Anoel  relate  some  experi- 
ments on  guinea-pigs  which  go  to  show  that  the  results  of  castration 
(on  ^e  development  of  the  skeleton  and  accessory  genital  oi^ns) 
may  be  attenu^^  by  sub-cutaneous  injections  of  extract  of  the  inter- 
^xM  gland  of  the  tesdflL  The  matenid  for  injection  was  obtained 
from  several  large  mammals. 

Alleged  Ovolase  of  Spermatozoa.^ — Antoine  Pizon  discusses  PiM's 
theory  of  a  soluble  ferment  (ovulase)  contained  in  spermatozoa  and  pro- 
Tocative  of  segmentation.  His  experiments  do  not  in  the  least  confirm 
Pi^^s  view  :  there  is  no  evidence  of  any  such  ferment. 

Toxic  Properties  of  Seminal  Fluid.S— G.  Loisel  has  studied  ex- 
poimentally  the  toxic  properties  of  seminal  fluid  from  many  animals. 
There  is,  he  thinks,  no  doubt  that  the  testes  secrete  or  excrete  toxic 
nhetances  especially  affecting  the  nervous  system.  It  may  be  that  some 
toxalbnmin  carried  by  the  spermatozoa  acts  as  an  excitant  to  the  pro- 
^xf^asm  of  the  egg. 

Plaeentation  in  UngulateB.H— R.  Assheton  points  out  that  the  for- 
mation of  the  placenta  in  Ungulata  vera  is  founded  on  a  system  of 
fol^ngs  of  the  subzonal  membrane  (or  of  the  trophoblast  only),  which 
&  into  corresponding  grooves  in  the  walls  of  the  uterus,  without 
thickening  of  the  trophoblast  layer  of  the  blastocyst,  and  with- 
out destruction  of  maternal  epithelium  or  other  tissue  {8m).  Certain 
parts  of  the  crests  of  the  ridges  are  produced  by  local  amplification  into 
tme  villi,  into  which  the  spknchnopleure  of  the  allantois  subsequently 
^nds  {Equtu^  Bos,  etc.).  This  plicate  placenta  (Ungulates,  and 
P^ps  Cetacea,  Sirenia,  Proboscidea)  is  contrasted  with  the  cumulate 
type  (in  Rodents,  Insectivora,  Hyracoidea,  Primates,  Chiroptera),  in 
wnidi  the  placenta  is  formed  by  the  heaping-up  or  thickening  of  the 

*  La  CeUule,  zzii.  (1905)  pp.  379-425  (7  pis.). 

t  Gomptes  Bendos,  czlii.  (1906)  pp.  282-4. 

I  Op.  cit.,  cxli.  (1905)  pp.  908-10.  §  Tom.  cit.,  pp.  910-12. 

I  Proc.  Boy.  Soc..  Ixxvi.  No.  B611  (1905)  pp.  893-4. 
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trophoblast  layer,  among  the  cells  of  which  accumulation  extravasated 
maternal  blood  circulates.  The  Camivora  are  perhaps  intermediate,  and 
the  sheep's  placenta  is  at  that  end  of  the  series  of  plicate  forms  which 
closely  approaches  the  cumulate  type.  The  elephant's  placenta  at  half 
term  and  at  full  term  closely  approaches  that  of  the  sheep,  but  that  of 
Hyrax  is  typically  cumulate. 

Ferments  of  the  Placenta.* — Charrin  and  Goupil  adduce  some  facts 
which  suggest  that  the  placenta  has  a  glandular  function.  It  can  re- 
tain and  modify  various  substances,  or  continue  processes  elsewhere 
begun.  There  is  evidence  of  a  glycolytic  substance  (forming  alcohol 
from  glucose)  and  also  of  a  proteolytic  fermentation. 

Amnion-Invagination  in  the  Formation  of  Chick's  IienB.t— Aurel 
von  Szilly  notes  that  in  many  cases  during  the  formation  of  the  lens- 
vesicle  there  is  an  invagination  of  a  small  portion  of  the  amnion.  The 
same  was  also  noticed  in  connection  with  the  development  of  the 
auditory  vesicle. 

Pre-Oral  Out  in  Bird  Bmbryos.f — GiunioSalvi  has  made  a  detailed 
study  in  many  birds  of  that  part  of  the  anterior  gut  which  precedes  the 
formation  of  the  stomodeeum,  and  is  known  as  the  pre-oral  gut. 

Double  Bmbryo  of  Florida  Alligator.§ — Albert  M.  Reese  describes 
what  is  probably  a  unique  case,  the  occurrence  of  two  embryos  in  the 
egg  of  the  alligator.  The  egg  was  of  the  usual  size ;  the  yolk  was 
single  and  of  the  usual  size  ;  the  two  embryos  were  entirely  distinct, 
but  lay  so  close  together  that  their  vascular  areas  were  flattened  against 
each  other.  About  15  pairs  of  mesoblastic  somites  were  visible,  and  the 
neural  canal  was  practically  inclosed. 

Double  Bmbryo  of  a  Lizard.|j — J.  J.  Tur  describes  a  double- 
embryo  in  a  Javanese  lizard  {Mabuia  mulUfasciata\  which  apparently 
arose  from  a  common  blastoderm  with  two  gastrula-invagmations, 
probably  far  separate  though  included  in  one  area  pellucida. 

Oiant  Tadpoles.? — Emil  Yung  describes  some  giant  tadpoles  of 
Baiia  esculmta^  collected  in  August  from  a  quiet  shallow  part  of  the 
Aire,  near  (Jeneva.  Not  only  were  they  unusually  large,  but  the  intes- 
tine was  unusually  long  in  proportion  to  the  body.  While  tadpoles 
hatched  artificially  had  an  intestine  122  mm.  in  length  (8*62  times  the 
length  of  the  body),  the  giant  tadpoles  had  an  intestine  285*8  mm.  in 
length  (12  •  71  times  the  length  of  the  body).  Similar  figures  are  given 
for  different  stages.  The  author  thinks  that  the  length  of  the  intestine 
]&  mainly  related  to  the  volume  and  weight  of  the  nutritive  contents  of 
the  gut.  The  giant  tadpoles  had  the  intestine  absolutely  filled  with  the 
rich  mud  of  their  habitat. 

*  Comptes  Bendus,  czlii.  (1906)  pp.  595-7. 

t  Anat.  Anzeig.,  xxviii.  (1906)  pp.  231-4  (4  figi.). 

X  Attd  Soc.  Toscana  Sci.  Nat.  Pisa,  xxi.  (1905)  pp.  88-158  (1  pi.,  22  figs.). 

§  Anat.  Anzeig.,  xxviii.  (1906)  pp.  229-31  (1  fig,). 

!  Arbeit.  Zootom.  Lab.  Warschau  Univ.,  xxxiii.  (1904)  pp.  1-85  (1  pi.  and  33 
(Russian.)    See  also  Zool.  Zentralbl.,  xiii.  (1906)  pp.  117-18. 
^  Arch.  Sci.  Phys.  Nat.,  xx.  (1905)  pp.  595-7. 
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Development  of  Pancreas  in  Diecoglossus  pictos.* — Empedocle 
Goggio  gives  a  fall  account  of  the  earlj  development  of  the  pancreas  in 
this  amuooB  Amphibian.  It  t^es  its  origin  from  three  primordia,  one 
danal  to  the  intestine,  the  others  disposed  laterally  at  the  region  of  the 
Hver.  The  history  of  these  primordia,  e.g.  the  fnsion  of  the  dorsal 
with  the  right  ventral,  is  traced. 

Viviparons  Frog.t  —  G.  Tomier  describes  Fseudophryne  vivifpara 
sp.  iL,  from  German  East  Africa,  which  \&  interesting  in  being  the  only 
raown  viviparous  frog,  and  also  inasmnch  as  the  other  species  of  the 
genus  are  recorded  from  Australia.  In  the  enlarged  lower  ends  of  the 
oviducts  there  were  30-87  ahnost  fully  formed  young  frogs,  with  head 
^  mouth  of  the  definitive  form,  with  coniod  legs  of  considerable 
size,  witii  the  anus  between  and  above  the  hind  legs,  with  a  lai^e  mass 
of  still  unused  yolk  in  the  body  cavity,  with  a  long  cylindrical  tail 
iwt  adapted  as  a  locomotor  organ. 

Mnence  of  Light  on  Pigmentation  of  Amphibian  Ova  and 
lArv84 — Oskar  Schultze  has  inade  numerous  experiments  bearing  on 
this  interesting  question.  In  the  case  of  Rana  ssculmta,  Triton  tceniattts^ 
ud  Sdamandra  maeulata^  subjected  to  different  sets  of  rays,  he  found 
M  demonstrable  influence  on  the  development  or  condition  of  the  larvae. 

E^  of  Banafuaca^  R.  esculmta^  and  Bufo  cineretis  reared  in  com- 
plete d^kness  showed  no  de^tion  from  the  normal,  either  as  regards 
length  of  development  or  degree  of  pigmentation,  but  larval  salamanders 
^pt  in  the  light  showed  a  progressive  decrease  in  the  darkness  of  the 
pigmentation.  Schultze  admits  that  in  certain  cases  the  illumination  has 
Bndcmbtedly  an  influence  on  pigment  formation,  but  in  general  it  must 
^  nid  that  the  formation  of  pigment  is  so  intimately  bound  up  with 
^  hereditary  constitution  that  there  is  no  dependence  on  the  degree  of 
iOnmin^on. 

nrogenital  System  of  Elasmobranchs.§ — I.  Borcea  has  made  a 
detailed  embryological  and  anatomical  study  of  the  urogenital  system  in 
T^ffeeentative  types  of  Elasmobranchs,  and  shows  that  tnere  is  no  hiatus 
b^een  Anamnia  and  Amniota  in  the  evolution  of  this  system  in  the 
vertebrate  series.  We  cannot  do  more  than  refer  to  a  few  points  to 
^lidi  the  author  directs  special  attention:  the  distinction  between 
Kgmental  canal  and  renal  canaliculus ;  the  significance  of  islands  of 
I^phoid  tissue  found  in  some  types  alternating  with  the  segments  of 
the  kidney ;  the  participation  of  tne  primary  ureter  in  the  formation  of 
the  terminal  part  of  the  segmental  canals  and  of  the  renal  canaliculi, 
ttd  in  the  lormation  of  me  definitive  ureter ;  the  differences  in  the 
two  sexes  and  the  modifications  associated  with  sexual  maturity  ;  the 
iieceflBity  of  distinguishing  (a)  the  glandular  portion  composed  of 
sscietoiy  canals  (segmental  canals  or  renal  canaliculi  derived  therefrom), 
vd  (P)  an  efferent  portion  formed  by  the  primary  ureter  and  its 
tevatives ;  these  two  portions  have  a  distinct  origin  though  they  both 

*  Atti  Soc.  Toflcana  Sci.  Nat.  Pisa,  xzi.  (1905)  pp.  38-48  (1  pi.), 
t  SB.  k.  Preuss.  Akad.  Wiss.  Berlin,  zzxix.  (1906)  pp.  866-7. 
:  Op.  cit.,  xUi.-xHv.  (1906)  pp.  917-28  (2  figs.). 
§  Arch.  Zool.  Exp^r.,  iv.  (1906)  pp.  199-484  (2  pis.,  108  figs.). 
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arise  as  evaginations  from  the  same  part  of  the  mesoderm.    Three  tjpes 
of  kidnej  development  are  represented  by  Acanthias,  ScylUum,  and  Raia. 

Inheritanoe  of  Coat-Coloni  in  Rats.* — L.  Doncaster  gives  the  resnlts 
of  experiments  which  dealt  chiefly  with  the  power  of  albinos  to  transmit 
colonr  or  oattern  when  mated  with  coloured  individuals,  and  with  the 
nature  and  rdations  of  certain  of  Crampe's  types  of  colour.  Albino 
rats  are  not  all  similar  in  constitution ;  some  carry  the  determinant 
for  brown,  others  black,  and  others,  again,  both  brown  and  black.  So 
also  with  pattern  ;  some  carry  the  piebald  character,  some  the  "  self  " 
(or  ''Irish").  There  seems  to  be  no  doubt  that  the  brown  forms 
(Crampe's  types  1,  2,  8)  correspond  exactly  with  the  similar  black  forms 
7,  6,  and  5,  but  are  less  simple  to  work  with,  since  they  may  contain 
recessive  black.  A  point  of  some  interest  is  the  great  diversity  of 
different  litters  from  the  same  pair.  Where  enough  offspring  are  reared 
the  results  are  in  fair  accord  with  Mendelian  expectation,  but  in  indi- 
vidual Utters  this  is  often  far  from  being  true.  Large  numbers  of 
young,  therefore,  must  be  reared  from  each  pair  before  the  true  pro- 
portions are  Imown  with  any  accuracy. 

b.  Histology. 

Intercellular  Bridges  and  Leucocyte-Paths.t — Fr.  Beinke  discusses 
the  connection  between  intercellular  bridges  (and  gaps)  in  epithelimn 
and  the  paths  of  migratory  leucocytes.  It  ma^  be  that  in  cases  like  the 
epithelium  of  an  amphibian  gill-plate,  the  epithelial  cells  were  directly 
in  contact  and  formed  a  syncytium,  and  that  the  cells  were  first  separated 
by  the  immigration  of  leucocvtes.  Bridges  and  gaps  were  thus  formed 
as  secondary  results — as  "  paths  of  wandering  cel£."  Increased  lymph 
pressure,  associated  with  vigorous  growth,  would  help.  Indeed,  three 
factors  must  be  recognised  :  (1)  the  wandering  cells,  (2)  the  pressure  of 
the  lymph  stream,  and  (8)  the  contraction  of  the  protoplasm.  The 
role  of  tropisms  must  be  recognised :  "  epitheliophilv  **  oetween  epithelial 
cells  brings  about  a  syncytium  ;  epithehophily  on  the  part  of  leucocytes 
brings  about  immigration  ;  "  leucocytophoby  **  on  the  part  of  the  epi- 
thelud  cells  induces  "  cytochorism  *^  and,  finally,  there  is  a  "karyo- 
phoby  "  between  the  leucocytes  and  the  epitheUal  nuclei. 

Human  Bpiderm  Cells.t  — H.  Schridde  describes  a  remarkably 
regular  arrangement  of  the  protoplasmic  fibres  connecting  the  different 
cell  layers  of  the  human  epidermis.  These  fibres,  diagrammatically 
represented,  are  in  the  form  of  an  ellipse  in  the  lower  layers,  and  more 
nearly  circular  towards  the  surface.  At  the  points  of  crossing  in  the 
deeper  layers  there  is  no  thickening,  but  in  the  more  closely  situated 
surface  layers  there  is.  Here,  also,  in  the  middle  of  the  section  of  the 
protoplasmic  fibres  in  the  intercellular  spaces,  occur  knob-like  enlarge- 
ments, the  "  Ranvierschen  Knotehen."  Incidentally,  it  is  noted  that  the 
cerato-hyalin  of  the  stratum  granulosum  frequently  occurs  in  a  clearly 

♦.  Proo.  Cambridge  Phil.  Soo.,  xiii.  (1906)  pp.  216-28. 

t  Anat.  Anzeig.,  xxviii.  (1906)  pp.  369-78  (3  figs.). 

X  Arch.  Micr.  Anat.,  Ixini.  (1905)  pp.  291-301  (1  pi.,  3  figs.). 


ZOOLOOT   AND   BOTANY,   MICROSCOPY,  ETC.  287 

rhombic  aystalliQe-like  form ;  whether  actual  crjstalB  are  present  is  not 
certain. 

Infimdibalum  in  Fishes.* — Fr.  A.  Oemelli  has  made  an  histological 
itodj  of  the  infondibolar  region  in  lamprej,  storgeon,  salmon,  and  carp. 
His  most  important  point  is  that  the  nenroos  lo&  of  the  hypophysis  is 
in  these  forms  most  definitely  separated  off  from  the  glaodular  lobe,  and 
shows  in  its  minnte  structure  a  remarkable  approximation  to  sensory 
strDctares  such  as  epiphysis  and  olfactory  mucous  membrane.  The 
fnsubility  of  its  being  in  part  a  sensory  organ  is  suggested. 

Bod-like  Gland  Cells  in  Fishes  are  8poro8oa.t— E.  Lagnesse  main- 
tiios  that  the  '^  St&bchendriisenzeUen  **  described  in  various  organs  of 
fishes  by  Marianne  Plehn  are  really  Sporozoa.  Th^lohan  and  I^guesse 
deRiib^  the  occurrence  of  these  parasites  in  many  fishes  in  1892,  and 
liigaesBe  named  one  of  them  (in  1895)  Rhahdosphora  thilohani. 

Indocellular  Nets  in  (hinglion  Cells.}— 6.  A.  Jaderhohn  asserts 
that  the  statements  of  Donaggio,  Cajal,  etc.,  that  the  neurofibrils  form 
pets  in  the  ganglion  cells  (especially  motor  cells),  is  untenable.  He  has 
ioTestigated  the  subject,  and  finds  that  different  results  are  obtained  by 
different  methods  of  fixation.  The  method  which  gives  figures  nearest 
to  the  actual  condition  of  the  cells  is  that  of  Bethe. 

Nerves  of  Auditory  Organ  in  Petromyson  fluviatilis.S — B.  Erause 
describes  the  relations  of  the  nerve-endiMgs  in  the  neuro-epithelium, 
the  minute  structure  of  the  hair-cells^  the  crista  and  macula,  and 
(bcosses  the  homology  of  these  hair-cells  and  ciliate  cells,  between  which 
he  recognises  many  agreements. 

Study  of  Cartilage.||— Josef  Schaffer  continues  his  study  of  the 
<fifferent  forms  of  cartilage.  He  describes  in  detail  the  cartilaginous 
tiKoe  in  Myxine  glvtinosa^  and  the  cartilage-like  vesicular  support- 
ing tissue  in  the  same  animal.  Reference  is  also  made  to  the  nard 
Wikge-tissne  in  lampreys,  and  there  are  some  notes  on  the  mor- 
phdogy  of  the  skull  in  the  hag. 

Secretion  in  Liver  Cells.ir — £•  Wace  Carlier  discusses  the  process 
of  secretion  of  ferments  by  the  liver  cells  of  the  white  rat,  and  describes 
lome  of  the  changes  observable  in  the  cells  during  digestion.  The  liver 
oeDs  are  called  upon  twice  during  the  period  of  digestion  to  produce 
foments ;  the  first  secretion  of  zymogen  (15  minutes  after  the  com- 
nKnoement  of  a  meal)  is  purely  psychic  in  origin  and  perhaps  reflex  ; 
the  second  secretion  commences  in  about  an  hour  after  complete  re- 
oorery  from  the  effects  of  psychic  stimulation  (between  the  fifth  and 
Hxth  hour  after  feeding)  ;  the  amount  of  the  second  secretion,  and  the 
time  required  to  recover  from  it,  depend  entirely  on  the  nature  of  the 
food ;  tne  liver  cells  work  as  producers  of  ferment  in  relays  ;  vacuo- 


•  Journ.  de  I'Anat.  Physiol.,  xlii.  (1906)  pp.  77-86  (1  pi.). 

t  Anat.  Anzeig.,  xzviii.  (1906)  pp.  414-16. 

X  Arch.  Mikr.  Anat.,  Ixvii.  (1905)  pp.  108-28  (2  pis.). 

'  SB.  k.  Preuss.  Akad.  Wiss.  Berlin,  xlviii.  (1905)  pp.  1015-82. 

Zeitschr.  wiss.  ZooL,  Ixxx.  (1905)  pp.  156-258  (8  pis.). 
Y  La  CeUule,  xzu.  (1905)  pp.  481-^  (2  pis.). 


f) 


288  SUMMARY  OF  CURRENT  RESEARCHES    RELATING  TO 

lation,  often  excessive,  occurs  in  the  liver  cells  immediately  after  re* 
coveiy  from  psychic  secretion  :  it  is  chiefly  due  to  the  presence  of 
glycogen  in  the  cells;  the  precipitate  produced  in  the  cytoplasm  by 
nxing  reagents  varies  somewhat  with  the  nature  of  the  food ;  chiuiges 
described  as  due  to  poisons  are  in  some  cases  merely  normal  changes  dne 
to  functional  activity. 

O'  Gtoneral. 

Photogenic  Marine  Animals.* — W.  C.  M'Intosh  notes  that  sinoe 
he  gave  his  British  Association  Address,  sixteen  years  ago,  on  the  phos- 
phorescence of-  marine  animals,  noteworthy  progress  has  been  made  only 
m  two  departments — (1)  as  regards  the  role  of  photogenic  bacteria,  and 
<2)  in  the  extension  of  our  knowledge  of  luminous  fishes. 

As  a  general  rule,  phosphorescence  in  marine  animals  shows  itself 
under  four  conditions,  three  of  which  are  connected  with  structure  :  — 

1.  The  animals  present  special  cells  which,  under  certain  circum- 
stances, secrete  a  phosphorescent  mucus. 

2.  The  special  ceDs  produce  light  without  mucus  or  other  visible 
secretion. 

8.  The  animals  emit  light  under  the  action  of  the  nervous  system 
without  special  differentiation  of  the  tissues. 

4.  The  phosphorescence  is  due  to  photogenic  bacteria. 

The  author  in  his  luminous  lecture  gives  a  wealth  of  examples  of 
these  various  kinds  of  "  phosphorescence. 

Pelagic  Animals.f — C.  Apstein  has  written  a  little  book  for  travellers 
giving  an  account  of  the  open-sea  animals  and  their  distribution,  dealing 
also  with  the  colour  of  the  sea,  phosphorescence,  and  the  like. 

Genesis  of  Protoplasmic  Motion  and  Bxcitation.}— T.  Brailsford 
Bobertson  sketches  a  theory.  Loeb  and  others  have  shown  tliat  proteids 
take  up  ions  to  form  a  loose  compound  (ion-proteid),  These  ion-proteid 
molecules  must  always  be  breakmg  down,  and  there  must  be  a  nmnber 
of  free  ions  in  any  protoplasmic  body,  and  therefore  a  difference  of 
potential  between  it  and  its  medium. 

If  changes  in  surface  tension  take  place,  movements  must  follow, 
but  sinoe  the  number  of  free  ions  in  a  protoplasmic  body  must  always 
be  changing,  or  subject  to  change,  the  surface  tension  must  also  change. 

This  mode  of  accounting  for  movements  is  used  to  interpret  gal- 
vanotaxis,  chemotaxis,  muscle-contraction,  plant  movements,  etc  ^'  It  is 
probably  capable  of  explaining  the  whole  of  the  vast  complex  of  facts 
which  have  been  gathered  together  under  the  head  of  phenomena  of  con- 
tractility and  irritability." 

Activity  of  the  Isolated  Heart.§— M.  Lambert  finds  that  by  using 
Ringer's  fluid  the  excised  heart  of  the  frog  may  be  readily  kept  spon- 
taneously beating  for  five  days.    The  chief  cause  of  arrest  m  sudi  cases 

•  Zoolorist,  X.  (1906)  pp.  1-20. 

t  Das  Tierleben  der  Hochsee.     Kiel  (1905)  115  pp.,  174  figs.    See  also  Zool 
Zentralbl..  xiii.  (1906)  pp.  160-1. 

X  Trans.  Boy.  Soc.  S.  Australia,  xxix.  (1905)  pp.  1-56. 
$  Comptes  Bendus,  oxlii.  (1906)  pp.  597-9. 
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is  tbe  exhausting  of  reserves,  and  it  seems  likely  that  the  beating  coold 
be  SQStaiDed  longer  with  a  still  more  suitable — aseptic  and  nutritive — 
fluid. 

Physiology  of  the  Pancreas.*— H.  6.  Chapman  has  made  a  number 
of  experiments  leading  to  the  following  conclusions.  Secretins  from 
the  Echidna,  Wallaby,  Australian  water-tortoise,  and  Ibis,  are  active 
apon  the  dog  in  causing  a  flow  of  pancreatic  juice.  Secretin  does  not 
appear  to  cause  pancreatic  secretion  in  the  Echidna.  The  flow  of 
pMcreatic  juice  produced  by  pilocarpine  is  inhibited  by  atropine,  while 
the  flow  produced  by  secretin  is  not  so  inhibited.  Stimulation  of  the 
vagus  nerve  does  not  inhibit  the  secretion  due  to  secretin.  The  pressure 
under  which  the  fluid  is  secreted  in  the  pancreatic  duct  is  equivalent  to 

9  iiM^hes  of  the  juice.    Pancreatic  juice  may  be  activated  by  leucocytes 

10  that  it  acts  upon  proteids. 

Hatore  of  the  Thymus.f—Ph.  Stdhr  maintains  that  the  thymus  is 
from  beginning  to  end  an  epithelial  organ,  just  like  a  salivary  gland.  It 
ia  no  cradle  of  leucocytes,  as  some  have  trieid  to  show. 

Bare  Abnormality  in  Han.{ — Gaetano  Cutore  describes  in  a  man  of 
fifty-eight  the  rare  abnormality  known  as  "  Perobrachius  achirus."  The 
Wt  arm  was  greatly  reduced,  and  showed  a  complete  absence  of  the  bones 
of  die  carpus,  metacarpus,  and  phalanges. 

Vestige  of  Notoohord  in  Skoll  of  Centetes.S  —  W.  Leche  calls 
attention  to  a  strand-like  structure  which  occurs  in  the  adult  skull  of 
Oentites  ecaudatus  in  the  median  line  in  a  ventral  groove  in  the  anterior 
portion  of  the  basisphenoid  and  posterior  portion  of  the  presphenoid 
in  front  of  the  pituitary  fossa.  The  vesicular  supporting  tissue  and  the 
£acte  of  development  appear  to  Leche  to  make  it  clear  that  in  Centetes 
(and  also  in  SSricvlus)  tnere  is  even  in  the  adult  skull  a  persistent  vestige 
of  the  notoohord. 

Hew  Species  of  Orycteropus.H  —  Einar  Lonnberg  describes  OrycU- 
nfui  mkuoni  from  Northern  Congo,  and  has  been  able  to  throw  new 
1^  on  the  peculiar  teeth.  It  seems  that  the  crowns  are  rudimentary, 
a^  are  in  a  short  time  completely  worn  off.  The  functional  teeth  are 
thus  the  homologues  of  the  roots  of  former  teeth  and  of  the  roots  of 
Donnal  mammalian  teeth.  Thus  "the  seemingly  insurmountable 
banioB  derived  from  the  dentary  ^stem  of  the  Tubulidentata,  which 
appeared  to  exclude  them  from  all  otner  Manunalia,  are  broken  down  to 
a  leaaonable  height.^'  It  does  not  seem  impossible  that  the  ancestors  of 
the  Tubulidentata  are  to  be  found  among  the  Condylarthra  or  some  related 
t^pea  of  early  mammals. 

Aquatic  Oenns  of  Murids.f — Oldfield  Thomas  describes  Anotomys 
'wndlir  g.  et  sp.  n.,  from  Ecuador,  which  is  evidently  closely  allied  to 

•  Proc.  Linn.  Soc.  N.S.  Wales,  xxx.  (1905)  pp.  92-100. 
t  SB.  Phys.  Med.  Ges.  Wfirzburg,  1905,  No.  4,  pp.  51-60. 
X  Anat.  Anzeig.,  xzviii.  (1906)  pp.  222-9  (2  figs.). 
f  Tom.  cit.,  pp.  235-7  (1  fig.). 

8  Arkiv  f.  Zool..  iii.  (1906)No.  8,  pp.  1-35  (1  pi.  and  12  figs.). 
Y  Ann.  Nat.  Hist.,  xovii.  (1906)  pp.  86-8. 
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IcMhyomys.  It  is  less  specialised  for  an  aquatic,  piscivoroas  life  in 
shape  of  brain-case  and  stmctore  of  incisors,  but  more  so  in  the  loss  of 
ear-conch,  character  of  fur,  and  peculiar  build  of  muzzle.  This  entire 
suppression  of  the  external  ear-conches  is  an  almost  unique  character  in 
MuridsB,  the  only  forms  in  which  it  is  found  being  the  mole-rats  EUobius 
and  Myospdlax  {Siphneus). 

Wild  Cat  in  Ireland  *  —  B.  F.  Scharff  has  collected  satisfactory 
evidence  from  various  sources  as  to  the  former  existence  of  wild  cats  in 
Ireland.  In  particular,  he  has  examined  a  large  coUection  of  cat  remains 
from  certain  caves  near  Ennis,  in  County  Clare.  There  can  be  no  doubt, 
he  says,  that  a  wild  cat  did  exist  in  comparatively  recent  times  in  Ireland, 
which,  however,  was  not  identical  with  the  European  Felts  catus^  bat 
with  the  African  Felis  ocreata  Gmel.,  which  had  not  a  bushy  tail.  From 
this  species,  it  would  appear,  the  majority  of  domestic  cats  in  Ireland 
have  been  derived. 

Original  Type  of  Canids.t— Albertina  Carlsson  investigates  the 
problem  as  to  whether  Otocyon  caffer  is  the  original  form  of  tne  canine 
race  or  not.  A  negative  answer  is  given,  and  in  support  of  it  no  less 
than  thirty-two  structural  facts  are  adduced  to  show  that  it  is  less 
primitive  than  other  living  Canidse.  Of  features  which  might  be  brought 
forward  for  the  opposite  view,  seven  tooth  characters  are  enumerated. 

Interlocking  of  Primary  Feathers  in  Flight.} — C.  C.  Trowbridge 
shows  that  when  hawks  are  killed  in  coasting  flight,  a  large  percentage 
of  the  emarginate  primaries  are  found  firmly  interlocked.  The  webs 
show  well-defined  **  notches  *^  where  the  edges  of  the  interlocked  webs 
have  rested  against  one  another.  The  interlocking  of  the  primaries 
makes  the  end  of  the  wing  more  rigid  when  the  wing  is  employed  as  an 
aeroplane  in  coasting  flight,  produces  a  curvature  of  the  wing  which 
gives  the  bird  better  control  in  the  air,  and  keeps  the  primaries  partly 
extended  without  muscular  exertion  on  the  part  of  the  bird. 

Relation  of  Wind  to  Bird  Migration.!— F.  Smith  describes  an 
unusual  flight  of  sparrow-hawks  in  Michigan,  which  appears  to  have  been 
initiated  and  whose  direction  was  probably  determined  by  a  north-east 
wind. 

Antarctic  Birds.  ||—W.  Eagle  Clarke  reports  on  the  birds  of  the 
South  Orkney  Islands,  etc.,  collected  b^  W.  S.  Bruce  on  the  *  Scotia  * 
Antarctic  Expedition.  The  series  of  bird-skins  is  one  of  the  most  im- 
portant ever  made  in  the  Antarctic  Seas,  and,  with  143  specimens, 
represents  16  out  of  the  18  species  now  known  to  frequent  the  South 
Orkneys  and  their  vicinity.  Some  interesting  descriptions  are  given  of 
the  penguin  rookeries,  and  of  the  behaviour  of  the  birds  in  courtship 
and  in  caring  for  the  young.  The  ringed  penguin,  hitherto  r^arded 
as  being  nowhere  an  abundant  species,  was  found  to  have  its  metropolis 

•  Proc.  Roy.  Irish  Acad.,  xxvi.  (1906)  pp.  1-12  (1  pi.), 
t  Zool.  Jahrb.  Abt.  Syst.,  xxii.  (1906)  pp.  717-64  (16  figs.). 
X  Amer.  Joum.  8cL,  xxi.  (1906)  pp.  146-69  (19  figs.). 
$  Bull.  Michigan  Omithol.  Club,  v.  (1904)  pp.  77-8  (1  fig.). 
II  Ibis,  vi.  (1906)  pp.  146-87  (11  pis.). 
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t(  the  Soudi  OrkneTS,  where  the  summer  population  on  Laurie  Island 
lioDe  was  estimated  at  not  less  than  one  million  birds.  Among  the  im- 
portant results  we  maj  note  the  finding  of  the  eggs  of  the  familiar  Cape 
pebd  (hiUierto  unknown  to  science)  and  of  the  chicks  and  young  of  the 
ringed  penguin  {PygoBcelis  antarctica)  and  the  snowj  petrel  {Pagodroma 
mea),  the  remarkable  extension  of  the  known  range  of  the  Macaroni 
pengnin  (JJatarrhactes  chry$olophiut\  and  of  Fregetta  melanogaster,  which 
VIS  undoubtedly  breeding.  There  are  some  beautiful  plates  by  H. 
Goodchild. 

Skeleton  of  Tail  in  Birds.*  —  E.  D.  van  Oort  has  made  a  study 
d  the  osteology  of  the  tail  in  representatives  of  the  main  orders  of  birds, 
md  has  studi^  tiie  development  in  the  partridge,  the  black-headed  gull, 
the  moor-hen,  and  other  forms.  He  discusses  the  taxonomic  value  of 
his  results. 

Semicircular  Canals  in  Birds.t — J.  Laudenbach  has  investigated  the 
aemidrcular  canals  in  a  representative  series  of  birds.  They  are  least 
developed  in  swimming  biras,  best  developed  in  the  swallow.  Experi- 
mental as  well  as  anatomical  results  lead  the  author  to  conclude  that  the 
degree  of  development  of  the  semicircular  canals  is  correlated  with  the 
precigion  and  nicety  of  equilibration  in  flight. 

Habits  of  Ifecturus.} — Albert  G.  Eycleshymer  has  studied  Necturus 
nmdosiis  Rafinesque.  The  adults  vary  from  12-18  in.  in  length  ;  the 
coioiation  is  very  variable,  and  probably  can  be  changed  by  the  in- 
diTJdnal  animal ;  the  environment  to  which  the  animal  is  best  adapted 
s  not  known  ;  a  casting  of  the  epidermis  was  observed  in  winter ;  the 
time  of  egg-laying  varies  greatly  with  the  temperature ;  the  eggs  were 
&^  deposited  in  Siose  localities  where  the  water  is  shallow,  and  exposed 
for  the  greater  part  of  the  day  to  the  sun  ;  the  period  of  egg-laying 
Qsoally  covers  two  or  three  weeks ;  during  egg-laying  the  males  are 
sever  found  with  the  females,  and  where  they  remain  is  unknown ;  the 
period  of  egg-laying  covers  many  hours,  and  probably,  in  some  cases, 
days. 

Structure  of  Bye  of  Frog.S— D.  Tretjakoff  gives  with  considerable 
detail  an  account  of  the  structure  of  the  anterior  region  of  the  frog^s 
^J6.  In  the  triangular  chamber  are  two  protractor  lens-muscles  and 
two  tensors  of  the  choroid.  The  protractors  aflfect  materially  the  form 
of  the  chamber,  of  the  ciliary  body,  and  the  vascular  distribution  of  the 
cpiackral  net.  These  vessels  are  arranged  so  that  the  main  mass  of 
vterial  blood  streams  to  the  dorsal  section  of  the  annulus  pericor- 
Ottlis;  the  main  mass  of  venous  blood  flows  in  the  ventral  section. 
The  iris  of  the  frog  is  distinguished  by  the  presence  of  the  "  pupilar 
knot,''  a  derivative  of  the  cavity  of  the  eye  vesicle ;  in  the  adult  this 
cootams  a  thickened  modified  stroma  :  in  the  embryo  it  is  a  purely 
^ithelial  formation. 

•  Tijdachrift  Nederland  Dierk.  Ver.,  ix.  (1905)  pp.  1-144  (5  pis.). 

t  Ber.  Kiew  Nat.  Ges.,  xvii.    See  also  Physiol.  Russe,  iv.  (1905)  p.  64. 

:  Amer.  Nat.,  zl.  (1906)  pp.  12S-86. 

S  ZeitMhr.  wise.  ZooL,  Ixn.  (1906)  pp.  827-410  (8  pis.  and  19  figs.). 
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Unity  of  Onathostome  Type  * — Howard  Ayers  assumes  a  hypo- 
thetical group  (Haeckel's  Prospondylia)  as  the  stock  from  which  the 
Leptocardia  and  the  Archicrania  both  arose.  From  the  latter  are  de- 
veloi)ed  all  the  Craniate  forms,  which  are  usually  classified  in  two  main 
divisions,  the  Cyclostomata  and  the  Gnathostomata.  But  in  1894  the 
author  showed  that  the  so-called  tongue  apparatus  of  the  Cyclostomes, 
particularly  the  Myxinoids,  was  developed  by  a  transformation  of  the 
maxillo-mandibular  apparatus  of  some  Gnathostome  ancestor.  Other 
reasons  strengthen  his  conviction  that  all  the  Craniata  are  Gnatho- 
stomes,  and  that  the  only  living  Acraniate  is  Amphioxus. 

Ichthyological  Note8.t — T.  Wemyss  Fulton  describes  two  young 
conger-eels  in  the  Leptocephalus-stage  from  the  Moray  Firth — rarities 
in  British  seas ;  a  larval  Fierasfer  from  the  North  Sea — another  rarity  ; 
a  sting-ray  {Trygon  pastinacea)  from  the  Dornoch  Firth — ^a  very  rare 
fish  in  Scottish  waters  ;  and  a  pilchard  from  the  Moray  Firth  which  is 
equally  rare.  He  notes  that  the  sprat  shed  at  least  5000  eggs,  but  it  is 
one  of  the  least  fecund  of  fishes,  and,  so  far  as  is  known,  the  least 
fecund  of  aU  fishes  whose  eggs  are  pelagic.  He  reports  an  albino  plaice 
in  which  pigment  was  almost  entirely  absent ;  it  lived  for  about  a  year, 
and  differed  from  its  neighbours  in  clinging  to  the  side  of  the  hatching- 
box  close  to  the  surface  of  the  water.  A  reversed  action  of  the  gill- 
cover  in  plaice  is  also  recorded. 

Tendaces  of  British  Lakes.}  —  C.  T.  Began  describes  Goregmm 
vandesius  from  Lochmaben,  and  (7.  gracilior  sp.  n.  from  Derwentwater 
and  Bassenthwaite  lakes,  Cumberland.  The  former,  which  by  some 
authors  is  united  with  C.  alhula  of  Northern  Europe,  can  be  separated 
from  its  nearest  continental  allies  by  several  distinctive  features.  G. 
gracilior y  though  closely  allied  to  the  Lochmaben  form,  is  by  no  means 
identical  with  it. 

South  American  Cichlid».§ — C.  T.  Began  completes  his  account  of 
the  American  CichlidsB  in  the  British  Museum.  The  paper  consists  of 
a  revision  of  the  genera  Cichla,  ChiBtohranchus^  and  uhiuohranchqpsis, 
and  includes  a  synopsis  of  all  the  genera  of  the  family,  together  with  a 
discussion  of  their  distribution  and  probable  relationships. 

Dentition  of  Characinoid  Qenns  Piabuca.|l— W.  S.  Bowntree  caUs 
attention  to  certain  interesting  features  in  the  dentition  of  this  genus. 
The  teeth  are  of  singular  beauty,  being  arranged  in  uniform  series,  and 
having  spatulate  crescentic  crowns  edged  with  minute  gold-tipped  serra- 
tions. Two  points  of  some  significance  which  have  not  been  appreciated 
by  other  observers,  are  the  existence  of  additional  teeth  not  in  series 
with  the  others,  and  the  presence  of  teeth  in  the  maxilla  as  weU  as  in 
the  premaxilla.  In  respect  of  this  latter  condition,  Piahuca  occupies  a 
somewhat  central  position  in  the  CharacinidsB,  in  which  family  all  inter- 
mediate st^es  are  now  shown  to  exist  between  the  presumably  primitive 

*  Amer.  Nat.,  xl.,  (1906)  pp.  76-94. 

t  Fishery  Board  for  Scotland,  Report  22,  part  iii.  (1904)  pp.  281-7  (1  pL). 

X  Ann.  Nat.  Hist.,  xcviii.  (1906)  pp.  180-2  (1  pi.). 

§  Tom.  cit.,  pp.  230-9.  |  Tom.  cit.,  pp.  240-3  (1  fig.). 
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<xnM(m  in  which  the  maxilla  bears  teeth  throaghout  its  length,  and 
(lot  where  the  maxilla  is  toothless,  and  so  redaced  as  to  be  practicallj 
exdoded  from  the  gape. 

Notes  on  Loricariid  Fishes.*— G.  T.  B^an  finds  that  PUcostomus 
^trritku  Kner.,  is  probably  P.  tenuicaudata  Steind. ;  it  is  certainly  dis- 
tiDCt  finom  P.  enuNrginatus  C.  and  V,  A  fresh  description  of  the  species 
iB  given.  P,  Oarmani  Regan,  is  not  equivalent  to  P.  lima  atropinnis 
Sgeom.,  bat  to  P.  lima  Eigenm.  Thysanocara  is  proposed  as  a  new 
ab^eric  name  for  Xmocara  cirrhosum  and  its  allies.  X.  brevipinnis 
&g&Q  is  re-described.    Other  notes  and  descriptions  are  also  given. 

Kying-Pish  Flightt— C.  D.  Dumford  discusses  this  subject.  He 
■  of  opinion  that  fljing-fish  would  require  to  have  a  wing-area  several 
M  probably  many)  times  greater,  according  to  their  weights,  than 
^  actually  possess,  to  enable  them  to  accomplish  sailing  flight  in  even 
m  a  restricted  form  as  that  carried  out  by  sailing  birds.  We  know  of 
QoparaOel  case  in  Nature  which  would  justify  the  assumption  that  the 
poBemon  by  these  fishes  of  even  such  increased  fin-area  would,  of 
iKcnotj,  enable  them  to  sail  long  distances  (a)  horizontally,  or  (b) 
<**  to  an  obstruction  (the  sea),  or  {e)  in  defiance  of  the  direction  of 
^  wind ;  much  less  all  three  combined,  as  they  commonly  fly.  Their 
<oamm  flight  is  exactly  what  is  to  be  expected  of  fliers  holding,  as  they 
<io,a  very  low  wing  to  weight  ratio — fliers  capable  of,  and  of  necessity 
^oploying,  extreme  wing-speed. 

Dipnoan  Affinities  of  Arthrodires.^  —  C.  B.  £astman  flnds  that 
^meratodus  bears  intimate  resemblances  to  Arthrodires  on  the  one 
^  and  to  Ctenodipterines  on  the  other,  but  represents  a  more  primi- 
^  stroctural  type  than  either.  Community  of  origin  is  necessarily 
Pfwipposed  for  Sirenoids,  Ctenodipterines,  and  Arthrodires.  Arthro- 
^  and  Ctenodipterines  may  be  r^arded  as  specialised  offshoots  in 
^ffioent  directions  from  primitive  Dipnoan  ancestors  ;  and  the  more 
i^^iKuliaed  descendants  of  the  latter  have  alone  survived  until  the 
prcseot  day.  The  primitive  stock  must  have  been  autostylic,  diphycercal, 
'jAout  a  secondarjT  upper  jaw,  and  dentigerous,  dentary  elements ;  and 
»«i  UronemuB'  or  Di^iierusAike  type  of  dentition — characters  which  do 
^  permit  us  to  ascribe  the  ultimate  origin  of  Dipnoans  to  the  Crosso- 
Pt^iTgii,  but  suggest  ratlier  a  descent  from  PleuracarUhus-^e  sharks. 
The  recognition  of  Arthrodires  as  an  order  of  Dipneusti  precludes  their 
^■odauon  with  Ostracophores  in  any  sense  whatever,  and  the  unnatural 
blage  of  "  Placodermata  "  must  be  given  up. 


laspiration  and  Circulation  in  Monopterus  javanicus.§ — W.  Volz 
feds  a  number  of  peculiarities  in  this  Malayan  Symbranchid,  which 
"sleeps"  in  the  dry  season.  The  heart  is  unusually  far  from  the  head, 
^  we  aorta  is  formed  (as  in  Amphinous  cuchid)  from  the  fourth  pair 
^  brandiial  arteries.  The  three  anterior  pairs  take  the  blood  especially 
to  the  superior  wall  of  the  pharynx ;  the  gills  are  much  reduced  and 

•  Ann.  Nat.  Hist,  xcvU.  (1906)  pp.  94-8.  f  Tom.  cit,  pp.  168-67. 

:  Amer.  Joum.  Sci.,  xxi.  (1906)  pp.  131-43  (4  figs.). 
\  Arch.  Scu  Phys.  Nat.,  xx.  (1906)  pp.  680-1. 
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wifchout  lamellsB.  Behind  the  junction  of  the  two  roots  of  the  aorta,  & 
strong  coeliac  artery  arises,  which  takes  the  blood  to  the  posterior  end 
of  the  intestine ;  it  divides  into  lateral  branches,  which  sub-divide,  and 
end  in  the  intestinal  epithelium,  which  is  feebly  developed.  There  is 
rectal  respiration,  and  air  may  also  enter  by  the  mouth.  The  arterial 
blood  passes  by  the  portal  vein  to  the  liver,  and  the  jugular  veins  also 
bring  back  arterial  blood  from  the  pharyngeal  wall  and  reduced  gills. 

Respiratory  Processes  in  Fishes.*— G.  van  Eynberk  has  studied 
the  mechanism  of  respiration  in  dog-fish  {ScyUium).  In  the  first  act 
there  is  a  simultaneous  opening  of  mouth  and  spiracles,  by  which  the 
water  enters,  while  the  gill-clefts  are  closed.  In  the  second  act  the 
mouth  and  spiracles  are  closed,  while  the  water  passes  out  by  the  gill- 
clefts. 

In  the  reflex  expulsion,  water  may  pass  out  from  the  buccal  cavity 
(a)  by  the  mouth,  if  provoked  by  injurious  stimuli ;  {fi)  by  the  spiracles, 
if  provoked  by  mechanical  or  other  stimuli ;  or  (y)  by  the  gill-clefts,  if 
provoked  by  mechanical  stimuli  of  the  gills,  mucous  membrane  of  the 
clefts,  or  surrounding  skin. 

There  is  a  regukr  respiratory  rhythm,  which  is  peripherally  deter- 
mined, but  is  not  exclusively  due  to  contact  with  the  water. 

Eyes  of  Periophthalmos  and  Boleophthalmus.t — W.  Vols  finds 
that  these  fishes,  which  creep  about  on  the  tropical  shore  at  low  tide, 
have,  unlike  other  fishes,  a  well-developed  power  of  vision  when  oat  of 
water.  The  ^'campanule  of  Heller,  serving  for  accommodation,  is 
absent,  and  so  is  the  falciform  process.  They  are  replaced  by  a  delicate, 
transversely  striated  muscle,  lying  outside  of  the  scleral  cartilagje.  It 
extends  towards  the  iris  over  the  anterior  part  of  the  eye.  When  it 
contracts,  the  lens  is  brought  nearer  the  eye,  and  accommodation  for 
distant  vision  is  thus  effected. 

Comephorus.}— A.  Eorotneff  gives  a  detailed  account  of  the  stmc- 
ture  of  this  interesting  fish  from  Lake  Baikal  In  addition  to  C. 
haikalmais^  he  describes  a  new  species  of  G,  dybowski ;  he  found  the 
male  of  the  latter,  but  that  of  the  former  species  is  still  unknown. 

The  pregnant  females  subsist  on  the  abundant  fatty  mass  surround- 
ing the  viscera.  The  gut  is  gradually  atrophied,  and  becomes  a  thin 
tube  not  more  than  1  mm.  in  diameter,  ^oth  species  die  after  re. 
production. 

Carps  and  their  Relatives. §— Theodore  Oill  discusses  the  family 
CyprinidsB,  the  "  leatber-mouthed  fish  "  of  Izaak  Walton,  of  which  over 
a  thousand  representative  species  are  known  from  Asia  (especially  India), 
Africa,  North  America,  and  Europe.  None  are  found  in  South  America^ 
where  their  place  is  entirely  taken  by  the  CharacinidsB,  and  there  are 
none  in  Australia.  The  author  summarises  their  characteristics,  and  has 
interesting  notes  on  their  habits,  life-history,  sexual  differentiation,  and 
familiar  representatives,  such  as  chub,  dace,  roach,  rudd,  minnow,  and 

*  Attl  Rend.  R.  Accad.  Lincei  Roma,  xiv.  (1905)  pp.  708-18  (7  figs.). 

t  Arch.  Sci.  Phys.  Nat ,  xx.  (1905)  pp.  579-80. 

X  Wiss.  Ergebn.  Zool.  Exped.  Baikal-See,  part  2  (Kiew,  1905)  pp.  1-  39  (3  pl8.\ 

§  Smithsonian  Misc.  Collections,  xlviii.  (1905)  pp.  195-217  (14  pis.).  '" 
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htmm.    We  cannot  do  more  than  refer  to  this  interesting  study  in 
natoral  history. 

History  of  the  Whale-Shark.* — Barton  A.  Bean  has  an  interesting 
tUffj  to  tell  in  recounting  the  history  of  Rhmodon  typkm  Smith,  the 
whafe-shark.  It  was  first  known  in  1828,  when  it  was  captared  at  the 
Gipe  of  Good  Hope,  bnt  has  since  been  recorded  from  the  Indian  Ocean, 
die  Golf  of  California,  the  Grulf  of  Panama,  the  coast  of  Florida,  and 
Cekbes  (?).  Unlike  other  sharks,  it  has  a  terminal  month,  and  the  jaws 
«e  proTided  with  ribbon-like  dental  plates  of  extremely  numerous  and 
minute  teeth.  It  is  said  to  grow  to  a  length  of  60  ft.,  so  that  it  is  only 
surpassed  in  size  by  the  right  whale.  The  Florida  specimen  was  18  ft. 
long.  Like  the  basking  shark  of  the  North,  it  feeds  on  minute  animals, 
aicfa  as  Copepods,  other  Crustaceans,  and  Molluscs.  It  is  a  slow,  apa- 
thetic fish,  harmless  to  man,  and  is  wont  to  bask  on  the  surface. 

■ye  in  Selachians.t — ^V.  Franz  has  made  a  detailed  study  of  the 
strocture  and  functional  adaptations  of  the  eye  in  numerous  types  of 
Selachians.  The  general  characteristics  are  the  spherical  lens,  the 
qxilielial  lens  muscle,  the  enlarged  posterior  and  diminished  anterior 
bolbos  segment,  the  predominantly  cartilaginous  sclerotic,  the  some- 
what arched  thin  and  large  cornea,  tne  ciliary  body,  the  peculiarly-formed 
t^Ktnm  Incidum,  the  epithelial  ins-musculature,  the  absence  of  meso- 
dermic  musculature  in  ins,  ciliary  body,  and  choroid,  the  peculiar  zonula 
linnii,  the  absence  of  a  falciform  process  and  vitreous  vessels. 

The  aathor's  discussion  of  optical,  hydrostatic,  mechanical,  and  other 
adaptations,  is  of  much  interest. 

Asterolepid  Appendages.} — C.  R.  Eastman  discusses  the  various 
interpretations  of  asterolepid  appendages,  and  points  out  that  the  absence 
of  an  appendicular  skeleton,  and  the  peculiar  mode  of  attachment,  oif er 
rach  striMng  contrasts  to  the  fins  of  fishes,  as  to  make  it  impossible  to 
conceive  of  a  homology  existing  between  them.  They  may  be  regarded 
with  much  probability  as  having  developed  from  a  muscular  flap,  or 
integumentary  extension  of  the  bodv,  h&img  of  kindred  nature  with 
tactile  or  clasping  organs,  or  with  tne  frontal  spines  of  Chimseroids. 
The  fact  that  one  of  the  dermal  plates  is  pierced  and  otherwise  modified 
for  their  attachment,  would  seem  to  indicate  that,  pari  passu  with  the 
development  of  body-armour,  the  paired  muscular  extensions  also  become 
encased  in  plates.  Sphinx-like  though  the  problem  be,  as  to  how  and 
when  these  structures  originated,  the  evidence  seems  tolerably  clear  that 
diey  are  not  derivable  from  fish  fins. 

New  Cephalaspid.§— F.  Chapman  describes  ThyesUs  magnificus  sp.  n., 
a  new  CepbAlaspid  from  the  Silurian  of  Wombat  Creek,  Australia.  It  is 
of  great  interest,  not  only  on  account  of  its  being  the  oldest  recorded 
Tertebrate  from  Australia,  but  also  because  of  its  large  size.  The  genus 
Thyestes  has  hitherto  been  known  from  small-sized  species,  but  T.  mag- 

*  Smithsonian  Miso.  CoUeotions,  xlviii.  (1905)  pp.  139-48  (3  pis.,  2  figs.). 

t  Jena  Zeitschr.,  xl.  (1905)  pp.  697-840  (1  pi.  and  32  figs.). 

X  Amer.  Joum.  Scl,  xviii.  (1904)  pp,  141-4. 

I  Proc  R.  Soc.  Victoria,  xviii.  (1906)  pp.  98-100  (2  pis.). 
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nificus  vies  with  the  majority  of  Cephalaspis  species.    The  head-shield  is 
39  mm.  in  length  by  88  mm.  in  width. 

Thyroid  of  Myxine.* — J.  Schaflfer  refers  to  a  recent  statement  bj 
F.  J.  Cole  that  "the  thyroid  of  Myxinoids  has  not  hitherto  been 
described."  It  was  briefly  described  by  W.  Miiller  in  1871.  Schaffer 
notes  that  he  re-discovered  it  in  1896,  bnt  refrained  from  publishing 
a  note  when  he  found  Miiller's  description.  A  peculiar  glandular 
structure  occurs  between  the  branchial  pouches  in  the  form  of  single  or 
grouped  spherical  or  oval  vesicles,  the  walls  of  which  are  formed  from  a 
single  layer  of  cubical  or  prismatic  epithelium.  They  occur  from  the 
ventral  surface  of  the  gullet  to  the  dorsal  convexity  of  the  branchial 
arterv  and  its  main  branches,  and  are  found  from  the  first  to  the  last 
pouch.  Their  development  must  be  known  before  a  final  decision  can 
be  given,  but  their  median  unpaired  occurrence  and  their  minute  structoie 
(e.g.  intracellular  inclusions  like  similar  bodies  in  the  thyroid  of  man) 
point  to  their  being  thyroid  (not  thymus)  elements. 

Natural  History  Notes  flrom  St.  Andrews.  t  —  W.  C.  M'Intosh 
describes  a  very  young  stage  (85  nmi.)  of  Phycis  hUnnoidea  (captured  off 
Messina),  the  female  Heteronereid  of  Nereis  pelagica^  specimens  of 
bifid  Nemerteans,  and  gives  some  notes  on  Amphiporus  hastatus  M'l.,  as 
afforded  by  a  very  fine  example  recently  captured  at  St.  Andrews. 

Tunicata. 

Two  remarkable  Asoidians.^ — C.  Ph.  Sluiter  makes  a  preliminary 
note  on  two  remarkable  forms  coUected  by  the  Siboga  Expedition.  The 
first,  Dicopia  fimhriata  g.  et  sp.  n.,  is  a  simple  Ascidian,  much  com- 
pressed from  in  front  backwards ;  the  broad  cleft-like  branchial  aperture 
is  turned  upwards,  and  is  surrounded  dorsally  and  ventrally  by  two  very 
large  lobes,  into  which  the  muscular  layer  is  continued ;  the  atrial  open- 
ing is  quadrangular  and  hidden  under  the  large  dorsal  oral  lobe ;  the 
under  surface  of  the  body  bears  a  wreath  of  long  thin  attaching  threads  ; 
there  are  no  proper  stigmata.  The  second,  Hexacrohylus  psammatodes 
g.  et  sp.  n.,  is  a  simple  Ascidian  with  two  apertures  almost  diametrically 
opposite  one  another  at  the  ends  of  an  umost  cylindrical  body ;  the 
branchial  aperture  is  surrounded  by  a  duplicature  of  the  mantle  forming 
six  large  teat-like  prolongations ;  there  are  no  stigmata  ;  the  gonads  are 
paired. 

Development  of  DiplosomidsB.S  —  Antoine  Pizon  deals  with  the 
formation  of  the  colonies  after  the  embryonic  period,  that  is,  after  tiie 
fixation  of  the  larvae.  He  describes  the  transformation  of  the  oozooid 
into  a  bithoracic  ascidiozooid,  the  transformation  of  the  bithoracic  ascidi- 
ozooid  into  a  monothoracic  ascidiozooid,  the  transformation  of  the  mono- 
thoracic  ascidiozooid  into  a  bithoracic  and  biventric  ascidiozooid,  the 
doubling  of  the  bithoracic  and  bigastric  ascidiozooid  into  two  mono- 
thoracic  ascidiozooids  with  exchange  of  abdominal  viscera,  and  so  on — 

♦  Anat.  Anzeig.,  xxviii.  (1906)  pp.  65-73  (6  figs.). 

t  Ann  Nat.  Hist.,  xcvii.  (1906)  pp.  66-81  (2  pis.). 

X  Tijdschrift  Nederland.  Dierk.  Ver.,  ix.  (1906)  pp.  825-7  (2  figs.). 

§  Arch.  Zool.  Exp^r.,  iv.  (1906)  pp.  1-68  (8  pis.). 
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int  the  whole  story  is  too  complex  to  be  followed  without  the  diagrams 
aod  schemata.  Moreover,  besides  the  development  due  to  simultaneous 
epkaudio-rectal  and  epicardio-oesophageal  budoing,  there  is  another  mode 
is  which  the  budding  is  exclusively  epicardio-rec^. 

The  Oenos  Octaenemos.  *  —  W.  E.  Bitter  gives  an  interesting 
Mcoont  of  OctacnemuSy  based  upon  several  specimens  dredged  by  the 
UiL  Fish  Commission  steamer  '  Albatross/  He  is  able,  by  means  of  his 
^7  of  this  fresh  supply  of  material,  to  correct  and  supplement  some 
of  the  statements  of  Mnseley  and  Herdman,  and  to  give  a  revised  dia- 
gnosis of  the  genus  and  of  the  species  0.  herdmani.  Undoubtedly  the 
iQo^  interesting  feature  is  the  branchial  sac,  which  is  greatly  modified, 
b  is  sitoated  within  the  visceral  mass,  is  f  unctionless  as  a  respiratory 
organ,  but  effective  as  regards  nutrition.  The  stigmata  are  few,  irregu- 
lar in  size,  form,  and  distribution  ;  the  dorsal  lamina  is  very  short,  in 
the  form  of  two  low  ridges ;  the  endostyle  is  likewise  short  and  broad. 

Smbryology  of  Pyrosoma.t — A.  Korotneff  describes  the  egg  and  a 
aeries  of  stages  in  the  early  development  of  Pyrosoma,  The  egg  is 
meroblastic  ;  at  the  d2-celled  stage  the  segmentation  becomes  equatorial 
[d,  bony  fishes),  and  gives  rise  to  a  many-layered  disk.  The  similarity 
vA  parallelism  suggest  homology  with  bony  fishes,  but  whether  the 
fciemblance  is  due  to  mechanical  principles,  or  to  a  remote  relationship, 
8  an  open  question.  The  occurrence  of  a  syncytium,  which  forms  a 
^^oonnon  bed  for  the  blastoderm  disk,  and  which  probably  arises  by  an 
incomplete  division  of  the  blastomeres,  perhaps  points  to  an  ancestry  for 
^fmoma  amongst  phylogenetically  hi^er  forms.  Regarding  the  bud- 
^  of  the  ascidiozooids,  the  author  is  at  one  with  Salensky. 

INVS&TEB&ATA. 

MoUusca. 
/i.  Ghastropoda. 

Salivary  Olands  of  Snail.} — Pacaut  and  P.  Vigier  point  out  that 
the  saliva  of  Helix  pomatia  results  from  the  mixture  of  the  secretion  of 
4e  two  large  salivary  glands  and  that  of  two  other  organs  discovered  by 
Salepa  in  1883,  but  apparently  overlooked  since,  unless  by  Amaudrut 

Nalepa*8  glands  lie  symmetrically  in  the  wall  of  the  buccal  mass,  and 
^<^08ffit  of  a  large  number  of  long-stalked,  unicellular  glands,  which 
^  directly  and  separately  into  the  efferent  canals  of  the  salivary 
pands.  The  large  salivary  glands  consist  of  aggregates  of  unicellular 
^umIs  imbedded  in  parenchyma.  Both  the  true  salivary  glands  and 
^alepa'g  glands  must  be  regarded  as  due  to  the  local  differentiation  of 
*e  same  salivary  canal,  or  epithelial  invagination. 

Habits  of  Acera  bollata.S — B.  Legendre  describes  three  modes  of 
locomotion — creeping  on  the  floor,  the  flight-like  swimming,  and  (on 

•  BnU.  MuB.  Compar.  Zool.  Harvard,  xlvi.  (1906)  pp.  233-52  (3  pis.). 

t  MT.  Zool.  8Ut.  Neapel,  xvii.  (1905)  pp.  295-811  (8  pis.,  4  figs.). 

X  Comptes  Rendus,  cxlii.  (1906)  pp.  412-14. 

I  Arch,  Zool.  Exp^r.,  iv.  (1905)  Notes  et  Revue,  No.  1,  pp.  vi.-xiv.  (5  figs.). 
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one  occasion)  a  gliding  on  the  surface  with  the  foot  upwards,  after  the 
fashion  of  Aplysia  kuK  Lymnctus.  He  has  studied  ^the  copulation,  and 
finds  that  the  same  individual  may  copulate  several  times  in  succession, 
that  the  animal  serving  as  a  male  in  one  copulation  may  function  as  a 
female  next  time,  and  that  to  the  same  animal  which  functioned  pre- 
viously as  the  female.  The  oviposition  occurs  about  eleven  days  after 
fertilisation,  and  the  long,  whitish  strings  are  described. 

Structure  of  Oliva  peruviana.*— B.  Haller  gives  an  account  of  the 
coloration  of  the  shell  (primarily  a  uniform  yellow-brown,  with  a  thin 
violet  layer  underneath  this),  and  describes  the  nervous,  alimentary, 
excretory,  and  reproductive  systems.  In  its  entire  organisation,  Oliva 
is  not  far  from  MuricidsB  and  BuccinidsB ;  it  is  pec^iar  in  its  shell 
(which  has  not  even  a  rudiment  of  an  operculum),  in  its  foot,  and  in 
other  features  which  mark  the  genus  as  near  the  terminus  of  a  divergent 
twi^.  It  seems  probable  that  OUvancillaria  (with  an  operculum)  is  one 
of  the  oldest  forms  of  Olividse,  and  that  Harpa  is  older  than  Oliva, 

New  Oenus  of  CsBcidsB.t — A.  Distaso  gives  an  account  of  a  speci- 
men belonging  to  the  family  CsBcidse  found  at  Naples  in  sand  along  with 
Amphioxus.  It  is  2  mm.  long,  and  remained  the  same  size  and  form  for 
five  months,  so  that  it  is,  very  probably,  adult.  It  is  made  the  type  of 
a  new  genus — Pseudaparastraphia  levigata  g.  et  sp.  n.  It  has  a  small 
shell,  which  is  scarcely  recurved,  a  thin  mantle,  an  almost  concave, 
homy  operculum,  with  spire,  two  cylindrical  tentacles,  club-shaped  at 
tip,  and  oearing  long  and  sensitive  cilia. 

South  Australian  Nudibranchs.  t  —  H.  Basedow  and  C.  Hedlej 
report  on  a  number  of  new  Nudibranchs  from  South  Australia,  and  give 
a  census  of  the  known  species,  illustrated  by  12  plates,  mostly  coioorai. 

Antarctic  Nudibranch8.§— A.  Vayssi6re  reports  four  Nudibranchs 
and  two  Marseniadae  collected  by  Charcot  on  the  French  Antarctic 
Expedition.  There  is  a  variety  of  Archidoris  tuberctdata  Cuv, ;  a 
new  genus,  Ouy-Valvoria,  related  to  FacelinidaB,  Tergipedinss,  and 
^olidiadsB ;  NoUMlidia  gigas,  reported  by  Sir  Charles  EUot  from  the 
*•  Scotia  *  collection  ;  a  new  genus,  Charcotia,  related  to  iEolidiadas  and 
Tritoniadse.  A  new  species  of  Marsmiopsis,  and  a  new  genus  Lamel^ 
lariopsis  (in  the  vicinity  of  Marseniopsis  and  Marsmina)y  represent  the 
Marseniadae.    Thus  the  small  collection  is  very  distinctive. 

New  Ph7llirh0id.ll — Emile  Andr6  describes  (7ift7(>p««^w^ig.et8p.  n., 
a  new  PhvUirhoid  from  Amboina,  which  necessitates  a  slight  modifica- 
tion in  the  diagnosis  of  the  family.  The  rhinophores  are  short  and 
large,  subconical,  united  by  their  bases ;  the  eyes  are  distinct ;  the 
posterior  end  of  the  body  is  truncated ;  there  are  three  hepatic  caeca, 
two  posterior  and  one  anterior ;  the  anus  is  on  the  dorsal  margin  ;  there 

♦  Jena  Zeitschr.,  xl.  (1905)  pp.  647-66  (1  pi.  and  3  figs.). 

t  Zool.  Jahrb.,  xxii.  (1905)  pp.  433-50  (1  pU. 

i  Trans.  Boy.  Soc.  S.  Australia,  xxiz.  (1905)  pp.  184-60  (12  pis.). 

S  Comptes  Rendus,  cxlii.  (1906)  pp.  718-19. 

R  Revue  Suisse  Zool.,  xiv.  (1906)  pp.  71-dO  (1  pi.). 
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18  one  renal  sac,  and  the  renal  pore  is  on  the  right  side  ;  there  are  three 
hermaphrodite  organs. 

Notes  on  ChitonidsB.* — H.  F.  Nierstrasz  gives  a  bibliography  since 
1898,  a  description  of  L^ndopleurus  africanus  sp.  n.,  Chiton  (Aadsia) 
chierehuB  sp.  n.,  and  Chiton  {Radsia)  goodalU  Brod.,  a  discussion  of 
Iseknoehdton  rissoi  Pajr.  and  its  affinities,  and  a  list  of  genera  showing 
geographical  distribution. 

8.   lAinelllbranohiatA. 
BiTalve  with  Two  Months,  f — Panl  Pelseneer  points  out  that  in  the 
genns  Lima  there  is  a  right  and  a  left  mouth,  the  primitive  single  orifice 
bemg  divided  into  two  bj  a  median  coalescence  of  the  lips.    In  the 
adjacent  genus,  Limatula^  the  mouth  is  single  as  usual. 

Hinge-Plate  in  Avicnlopecten  86mico8tata8.t  — W.  Hind  haa 
oamined  a  specimen  of  this  species  (left  valve)  from  Lower  Limestone 
series,  Ayrshire,  and  has  established  a  character  denied  for  it  bj  its 
anthor,  McCoy.  It  possesses  a  median  cartilage  pit  in  the  centre  of  the 
elongate,  somewhat  hollow,  flattened  hinge-plate.  The  pit  is  compara- 
tively large  and  transverse  ;  the  rest  of  the  ninge-plate  is  feebly  striated 
longitudinally ;  the  posterior  part  of  the  hinge-line  bears  a  row  of  erect 
tubercles.  We  now  Know  that  typical  Pecten  characters  existed  in  Car- 
boniferous times,  and  that  Avieulopectm,  as  at  present  restricted,  is  very 
dosely  allied  to  Feetm,  yet  sufficiently  distinct  to  merit  a  different 
generic  name. 

Arthropoda. 
a.  Insaota. 

Treatise  on  Insects.f — A.  Berlese  has  published  thirteen  fasciculi  of 
an  exhaustive  treatise  on  insects.  It  is  intended  for  serious  naturalists, 
as  maj  be  inferred  from  the  fact  that  about  800  pages  are  devoted  to 
the  skeletal  parts.  The  first  chapter  is  a  short  history  of  entomology, 
the  second  deals  with  the  size  of  insects,  the  third  with  the  general 
organisation  of  the  body,  the  fourth  with  an  outline  of  the  development. 
After  the  morphological  part  is  completed,  the  author  will  discuss  func- 
tions, habits,  ]ife-histories,  and  relations  to  man.  The  fasciculi  before 
tffi  are  copiously  and  abundantly  illustrated,  and  the  text  is  clear  and 
thorough.  But  we  cannot  do  more  than  welcome  this  important  con- 
tribution to  entomology. 

Circulatory  System  in  Insects.  Q — ^Andrei  Popovici-Baznosanu  has 
studied  this  in  larvae  of  Chironomus^  TanypuSy  aud  Ephemerids,  and 
<x>mes  to  the  following  conclusions.  The  heart  of  insects  is  not  really 
diambered,  the  appearance  of  chambers  being  due  to  the  ostial  folds. 
In  larvae  of  Chironomus^  the  ostia  develop  from  behind  forwards  bv 
division  of  the  lateral  cells  of  the  heart.    The  "  inter-ventricular  valves  ^* 

♦  Tijdschr.  Nederland.  Dierk.  Ver.,  x.  (1906)  pp.  141-72  (1  pi.). 

f  CJomptes  Rendus,  cxlii.  (1906)  pp.  722-3. 

X  Geol.  l£x^.,  No.  500  (1906)  p.  59. 

I  GU  Inaetti,  faso.  1-13  (Milano,  1906)  pp.  1-392  (4  pis.,  448  figs.). 

I  Jena  Zeitschr.,  xL  (1905)  pp.  667-96  (1  pi.). 
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of  Cbironomids  oorrespond  to  the  anterior  oetial  folds  of  Ephemerid 
larvae. 

On  the  ooorse  of  the  heart  there  are  areas  at  which  the  contraction 
is  strongest,  and  forms  constrictions.  The  diastolic  expansions  of  the 
heart  are  not  dne  to  the  contractions  of  the  muscles  of  flight,  though 
4ihey  are  synchronous  with  the  latter.  The  fibrils,  which  extend  on  tiae 
suiface  of  the  pericardial  septum,  are  elastic.  In  the  larva  of  Clo^y  a 
ventral  diaphragm  was  observed. 

Embiids  and  the  Morpholog^y  of  Insects.* — E.  W.  Yerhoeff  has 
made  a  study  of  the  EmbiidaB— a  familv  of  insects  to  which  relatively 
little  attention  has  hitherto  been  paid.  He  has  made  the  thorax,  a 
subject  of  particular  investigation,  and  finds  that,  as  in  Japygidas,  it 
consists  of  six  segments.  The  limbs,  the  head,  the  nerve  cord,  the 
abdomen,  and  the  stigmata,  are  duly  discussed. 

In  a  synthetic  primitive  insect,  according  to  Verhoeff,  the  body  was 
divided  as  f oUows : — 

.1.  Akron. 

2.  Antennary  segment. 

8.  Pre-mandibukr  segment 

4.  Mandibular  segment. 


A.   Head  with  six  s^ments 


t  pSor  I  '»«yW  segments. 


B.   Protothorax  with  two   seg-Jl.  Mikrothorax. 
ments         .         .         .12.  Prothorax. 

i\.  Stenothorax. 
C  Deuterothoraxwithfourseg- j2.  Mesothorax. 
ments        .         .         .18.  Cryptothorax. 
(4.  Metathorax. 

D.  Proabdomen  with  fourteen  P"^'  Main^segments, 

segments    .         .         •  (1-7.  Primitive  segments. 

E.  Medial  abdomen  with   two  j8.  Abdominal  segment  (main  s^ment). 

(or  three  ?)  segments    .  (0.  Abdominal  main  segment. 

(1.  Cercus  segment  (lOth  abdominal 

F.  Postabdomen  with  four  seg-  J .,    p^^jZ^'^^f"'^" 

mpntR  1      Pygidmm         I 

•  J  8.  MetapygidiumlOpistliomeres. 
U.  Telson  j 

Verhoeif  divides  Enderlein's  order,  Isoptera,  into  two  sub-orders  : — 
A.  Termitina,  the  termites ;  and  B.  Adenopoda  (including  the  single 
family  Embiidae,  and  the  single  genus  Embia), 

Life-History  of  Litomastix  truncatellus.t — F.  Silvestri  gives  an 
account  of  this  parasitic  Hymenopteron,  which  lays  its  eggs  in  those  of 

*  Nova  Acta  Leopold-Carol.  Acad.  Halle,  Ixxxii.  (1904)  received  1906,  pp.  145— 
5»5  (4  pis.). 

t  Ann.  Scuola  Agricoltura  Portici,  vi.  (1906)  pp.  1-61  (6  pis.,  18  figs.). 
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Plusia  gemma.  In  the  oocTte  of  the  first  order,  the  chromatin  of  the 
Dodeiis  is  separated  from  the  nncleolus  ;  the  nucleolns  passes  to  one  of 
(he  first  four  blastomeres,  and  tiience  onwards ;  the  maturation  is 
ideDtical  in  the jparthenogenetic  and  fertilised  ova,  two  polar  bodies- 
being  formed.  Tne  first  polar  body  divides  into  two  :  these  unite  with 
ODe  another  and  with  the  second  polar  body,  to  form  a  "  polar  nucleus,"^ 
which  mnltiplies  by  mitosis,  giving  rise  to  numerous  nuclei  immersed  in 
the  Dolar  ooplasm.  About  a  half,  or  a  third,  of  the  ovum  remains  un- 
dinded,  and  forms  an  envelope  for  the  embryonic  cells. 

There  is  poly-embryony,  for  each  egg  gives  rise  to  about  a  thousand 
Kxnal  larvae,  and  a  hundr^  asexual  larvas.  The  former  become  adults ; 
the  others,  which  are  very  rudimentary,  perish.  Each  embryo  is  sur- 
roanded  by  a  double  envelope,  partly  due  to  the  ooplasm  and  polar 
OQclei,  and  partly  to  a  stratum  of  celk,  delaminated  oif  from  the  em- 
bryonic morula.  The  female  pronucleus  is  capable  of  developing  of 
itself  and  giving  origin  to  males  only.  The  fertilised  ova  develop  into 
females. 

Stomach  of  Wood-Bee.* — E.  Bugnion  gives  a  detailed  account  of 
the  stomach  of  Xylocopa  violacea,  and  compares  it  with  that  of  the  hive- 
bee,  the  humble-bee,  and  the  wasp. 

Palsarctic  Bassides.f — Claude  Morley  has  revised  the  Ichneu- 
monidous  group  Tryphonides  schizodonti,  of  which  he  gives  a  tabular 
ijnopsis,  together  with  notes  on  the  synonymy,  economy,  and  distribu- 
tion m  Britain,  as  well  as  descriptions  of  new  species.  The  palasarctic 
bona  now  includes  more  than  sixty  species. 

Artificial  Parthenogenesis  in  Ova  of  Silk  Moth.^ — E.  Quajat  has 
continued  the  experiments  of  Tichomiroff  and  Yerson.  He  found  that 
when  anfertilised  ova  were  subjected  to  various  kinds  of  stimuli — 
oxygen,  increased  temperature,  srdphuric  acid,  hydrochloric  acid,  carbon 
dioxide,  and  electricity-nievelopment  was  induced  in  many  cases,  and 
sometimes  continued  till  a  larva  was  formed.  Some  ova  were  unaffected 
ttd  died,  and  some  unstimulated,  unfertilised  ova  showed  beginnings  of 
de?elopment.  The  author  proposes  to  continue  the  experiments,  and  to 
nake  them  more  precise. 

Lepidoptera  of  Moroceo.§ — E.  G.  B.  Meade- Waldo  gives  an  account 
of  Lepidoptera  collected  in  extensive  journeys  in  Morocco.  Special 
•Uention  was  given  to  high  mountain  species.  An  analysis  of  the  list 
ihows  how  very  few  species  there  are  in  mese  remote  regions  that  are  not 
^  to  be  found  in  the  Mediterranean  region,  and  that  these  mountains 
have  developed  comparatively  few  Alpine  species. 

Rnmher  of  Facets  in  Beetles*  Eyes.jl — E.  Leinemann  has  had  the 
patience  to  count  the  number  of  facets  in  the  eyes  of  150  species  of 

•  MT.  Sobweiz.  EntomoL  Ges.,  xi.  (1906)  pp.  109-28  (4  pis.). 

t  Trans.  Entomol.  See  London  (1906)  pp.  419-88. 

X  Atti  R.  AocacL  Sci.  Padova,  zzi.  (1906)  No.  8, 16  pp.  See  also  ZooL  Zentrabl.^ 
xiil  (1906)  pp.  108-9. 

I  Trans.  EntomoL  Soc.  London,  1906,  pp.  869-98  (2  pis.). 

I  Diaaertativ.  Miinchen.,  1904,  64  pp.  See  also  Zool.  Zentralbl.,  xiii.  (1906) 
ip.  191-2. 
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beetle.  In  the  same  species  and  sex  the  nnmber  increases  with  the  size 
of  the  body ;  there  is  usually  no  permanent  difference  between  the  sex^ 
but  the  numbers  for  one  eye  in  the  male  and  female  are  2500  :  300  in 
Lanyn/ris  splmdidula,  5300:4850  in  Melolontha  vulgaris,  2200:1800 
in  Saperda  carcJiarias,  The  number  is  greater  in  the  rapidly  moving 
active  forms,  smaller  in  the  sluggish  forms.  It  is  not  reauced  in  noc- 
turnal forms,  as  the  instance  of  Necrophorus  germankus  i ,  with  24,000 
facets,  shows. 

Blind  Coleoptera  of  Australia.*— Arthur  M.  Lea  gives  notes  on  all 
the  known  species  in  Australia  and  Tasmania.  None  have  been  taken 
in  caves  ;  they  occur  principally  under  stones,  or  at  the  roots  of  beach- 
growing  plante.  The  number  of  species  is  eight — probably  far  short  of 
the  total*  to  be  obtained— and  all  are  of  small  size,  with  the  body 
apterous,  and  elytra  soldered  together. 

Insects  Injurious  to  Ck)Coanut  Palm.t— Charles  S.  Banks  describes 
the  rhinoceros  beetle  {Oryctes  rhinoceros),  the  Asiatic  palm  weevil 
{Rhychophorus  ferrugineus),  and  some  other  weevils,  discussing  their 
life-history,  the  damage  they  do,  and  remedial  measures. 

Sensory  Organs  on  Wings.J — 6.  Noe  calls  attention  to  the  presence 
of  distinct  sensory  -structures  on  the  convex  surface  of  the  nervnres 
of  the  wings  in  species  of  the  Dipterous  genera  Mycterotypus,  Culex^ 
Vhironofnusy  Galliphora,  etc. 

New  Tork  Mosquitos.f— E.  Porter  Felt  discusses  the  diversities  in 
the  structure  and  habits  of  adult  and  larval  mosquitos  in  the  New  Tork 
State.  He  indicates  the  theoretical  interest  and  practical  importance  of 
these  diversities,  and  how  much  still  requires  to  be  done  in  regard  to  the 
group.    The  features  of  numerous  species  are  beautifully  illustrated. 

Blood -Sucking  Muscidsa.  ||  —  K.  Griinberg  describes  Olossindla 
schillingsi  g.  et  sp.  n.,  from  German  East  Africa,  and  discusses  the 
genera  Stomoxys,  HoRmatohia,  Lyperosia,  Beccarimyia,  Glossina,  bringing 
together  in  a  convenient  form  the  scattered  diagnoses.  He  also  reports 
on  some  new  species  of  Stomoxys  from  Africa,  and  on  the  distribution  of 
the  species  of  tsetse  fly. 

Effects  of  Parasites  on  Oocytes  of  Queen  Termite.f — G.  Brunelli 

-calls  attention  to  the  interesting  fact  that  in  queens  of  Tehnes  lucifugus 
and  Calotermes  flavicollis  infected  with  Protozoon  parasites  in  the  intes- 
tine, there  is  a  correlated  destruction  of  oocytes — a  sort  of  indirect 
parasitic  castration. 

Wing-Structure  in  Cicads.** — 0.  E.  Imhof  discusses  the  details  of 
the  wings — ribs,  joints,  folds,  etc. — and  their  insertions  on  the  thorax. 

*  Trans.  Entomol.  Soc.  London,  1905,  pp.  366-8. 
t  Philippine  Joum.  Sci.,  i.  (1906)  pp.  148-67  (10  pis ). 
X  Atti  Rend.  R.  Accad.  Lincei  Roma,  xiv.  (1906)  pp.  721-7  (4  figs.). 
§  Proc.  Second  Anti-Mosquito  Convention,  New  York,  1906,  pp.  1-82  (14  pis. 
and  6  figs.).  I  Zool.  Anzeig.,  xxx.  (1906)  pp.  78-98  (16  figs.). 

^  Atti  Rend.  R  Accad.  Lincei  Roma,  xiv.  (1906)  pp.  718-21  (1  fig.). 
*•  Zeitschr.  wiss.  Zool.,  Ixxxiii.  (1906)  pp.  211-23  (2  figs.). 
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The  data  tabulated  and  classified  are  derived  from  the  study  of  twenty- 
tvo  genera,  and  a  family  diagnosis  of  fore  and  hind  wings  is  given. 

/3.  Prototraoheata. 
Monograph  on  Onychophora.* — E.  L.  Bouvier  continues  his  mono- 
graph on  this  interesting  order,  and  deals  with  species  of  Peripatus^ 
EspmpaiuSy  Peripatoides^  Paraperipatus,  Opisthopatm^  and  Peripatopsis. 
^pedal  mention  may  be  made  of  the  very  succe^ul  coloured  plates. 

9.  Araohnida. 

Habits  of  Pseudoscorpionidsa.t — E.  W.  Berger  gives  an  interesting 
aoooont  of  his  observations  on  these  animals,  especially  on  Chelarwps 
ohlongusSaj.  Their  wide  distribution,  especially  north  and  south,  is 
probably  due  to  their  association  with  mi^tory  insects.  Their  associa- 
tion with  insects  takes  various  forms  :  smiply  for  transport,  or  as  com- 
memals,  or  as  parasites.  Most  pseudoscoi^ions  feed  on  the  juices  of  \ 
iosects  and  mites  smaller  than  themselves,  but  Berger  found  evidence  of 
cannibalism  in  Chelanops.  Casting  or  moulting  nests  are  built  by  single 
inunatore  individuals  for  a  safe  retreat  during  moulting.  Regeneration 
of  part  of  the  pedipalps  occurs. 

Coloured  Skin  Secretion  in  Opilionids.l— J.  C.  C.  Loman  describes 
from  the  skin  of  species  of  Oagrella  a  coloured  secretion  which  is  emitted 
from  the  chitin  pores.  No  trace  of  gland-cells  could  be  found.  Its 
significance  to  the  animal,  whether  protective  in  a  similarly  coloured  en- 
vironment, or  rendering  it  nauseous  to  the  taste,  is  undetermined. 

New  Classification  of  Acarina.§— A.  C.  Oudemans  describes  in 
LabOostoma  dmtkulatum  the  hitherto  unknown  tracheal  system  of 
Labidostomidse.  He  found  two  dead  specimens  in  which  the  soft  parts 
had  rotted  away,  leaving  (after  the  dorsal  shield  was  removed)  a  fine 
pieparation  of  the  tracheal  system.  The  stigmata  have  a  unique 
podtion — beneath  the  mandibles,  one  on  each  side  of  the  mouth.  It  is 
interesting  al?o  to  note  that  each  specimen  contained  two  fresh  ova. 
A  new  classification  of  Acari  is  based  on  the  trachesB  and  stigmata. 
Snb-class  1.  Distigmata. 

Orders — Metastigmata,  Mesostigmata,  Parastigmata, 
Antistigmata,    Heterostigmata,    Stoma- 
tostigmata,  and  Prostigmata. 
„         2.   Octostigmata. 

Order — Cryptostigmata  (=  Oribatidae). 
„         3.  Astigmata  (=  Sarcoptidae). 

Orders  —  Diacrotricha,    Monacrotricha,  Anacro- 
tricha. 
„         4.   Lipostigmata. 

Order — Demodicides. 
„         5.  Xemiostigmata. 

Order — Tetrapodili  (=  Eriophyidee). 

•  Ann.  Sci.  Nat.  (ZooL)  ii.  (1906)  pp.  241-383  (13  pis.  and  figs.  97-140). 
t  Ohio  NatnraUst,  vi.  (1905)  pp.  407-19  (1  pi.  and  1  fig.), 
t  Zool.  Jahrb.,  xxii.  (1906)  pp.  765-8  (1  pi.). 
{  Zool.  Anzeig.,  xzxiz.  (1906)  pp.  633-7  (1  fig.). 
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Holothyrids.* — Karel  Thon  has  studied  Holothyms  brau&ri  sp.  n., 
a  representative  of  the  poisonons  Acarina  (Holothjridse)  from  islands  in 
the  Indian  Ocean.  It  is  uncertain  whence  the  poisonous  secretdon 
comes,  but  the  author  gives  reasons  in  favour  of  referring  it  to  the  pedal 
glands  on  the  third  appendage.  He  describes  the  whole  glandalar 
system — ^the  cheliceral,  maxillary,  pedal,  coxal,  and  crural  glands.  The 
simple  crural  glands,  like  those  of  Peripatus,  are  new  discoveries.  He 
regards  Holoihyrus  as  a  highly  develop^  form  on  a  phyletically  yonng 
twig  of  the  Acarine  stem,  and  the  segmental  disposition  of  the  anterior 
portions  of  the  body  as  a  secondary  acquisition. 

Notes  on  Structure  of  IxodeB.f  — A.  Bonnet  describes  (1)  the 
apparently  sensory  "  porous  area,"  a  paired  finely  punctate  depression 
on  the  dorsal  surface  towards  the  base  of  the  rostrum  in  females  only  ; 
(2)  the  simple  eyes  which  are  marked  by  the  thickness  of  the  cornea, 
the  black  pigment  in  the  crystalline  lens,  the  absence  of  pigment  between 
the  retinal  cells  and  on  the  margin  of  the  vitreous  body,  and  by  the  large 
size  of  the  nerve-cells ;  (3)  the  pyriform  poison-cells  included  in  the 
salivary  glands. 

Tick  Fever  in  Con^  Free  8tate.:t~R.  Newstead  gives  notes  on  the 
distribution,  bionomics,  and  external  features  of  Ormthodaros  moudcUa^ 
the  carrier  of  the  parasite — probably  SpirochcUa  obermmeri — of  tick 
fever.  Omithodoros  is  not  simply  a  mechanical  carrier,  but  acts  as  host, 
the  spirochaete  undergoing  development  within  it.  It  is  pointed  oat 
that  the  adult  female  of  this  species  may  be  easily  distinguished  from 
0,  savigny  not  only  by  the  absence  of  the  eyes  (Pooock's  test),  but  also 
by  the  presence  of  an  inner  two-toothed  apophysis  and  the  apparently 
narrower  basis  of  the  hypostome.  Details  regaraing  the  metamorphosis 
and  e^g  laying  are  also  given. 

Feeding  Habits  of  Pycnogonids.i — L^n  J.  Cole  has  studied  Ano-- 
plodactylus  Imtus^  abundant  at  Woods  Hole  on  Eudendrinm  ramosum.  It 
has  always  been  the  natural  inference  that  the  Pycnogonid  obtain^  its 
food  from  the  hydroid  ;  the  author  found  that  it  probably  does  not 
suck  the  juices  of  the  hydroids  at  all,  but  was  observed  eatmg  off  the 
hydranths.  When  the  Pycnogonid  came  into  contact  with  a  hydroid 
head,  the  latter  was  firmly  seized  with  the  chelce,  and  appeared  to  be  f  oroed 
slowly  into  the  mouth.  The  Pycnogonid  then  pullea  till  the  hydranth 
broke  off,  when  it  was  gradually  consumed,  the  chelif ori  aiding  in  the 
process  by  helping  to  force  the  hydranth  into  the  mouth.  Sometimes 
the  hydranth  was  broken  up  more  or  less  by  the  chete,  and  the  pieces 
then  appeared  to  be  sucked  m. 

Antarctic  Pycnogonids.|| — B.  L.  Bouvier  discusses  the  Pycnogonids 
collected  by  Jean  Chiurcot  on  the  '  Fran9aig '  Antarctic  Expeaition. 
1.  Decapod  Pycnogonids  seem  to  be  abundantly  represented   in 

♦  SB.  k.  Bohm.  Ges.  Wiss.,  x.  (1905)  pp.  1-41  (2  pis.), 
t  Gomptes  Bendus,  oxlii.  (1906)  pp.  296-8. 

t  Liverpool  School  of  Tropical  Medicine,  Memoir  xvii.  (2  pis.).    See  also  Cen- 
tralbl.  Bakt.  Parasit.,  xxxviii.  (1906)  pp.  9-10. 
§  Zool.  Anzeig.,  xxix.  (1906)  pp.  740-1. 
I  Gomptes  Bendus,  cxlii.  (1906)  pp.  15-22. 
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wodierii  regions  by  species  of  two  distinct  genera,  Decalapoda  and 
Prntanymphon. 

2.  The  genus  Decalopoda  is  represented  by  two  species,  D.  australiSj 
common  off  the  Sonth  Shetlands,  and  D.  mtarctica,  found  by  Charcot 
nearer  the  pole. 

3.  The  genus  Penianymphon  is  widely  distributed  around  the  Ant- 
uctic  continent,  and  the  known  species,  P,  antarctkum^  becomes  more 
tbondant  as  one  goes  farther  south. 

4.  The  octop^  Pycnogonids  of  the  genera  GordylocheU  and  Ammo- 
ikea  are  abundant  in  the  south,  as  in  the  north.  The  Ammotheidae  are 
specially  common,  and  none  of  their  representatives  are  of  large  size. 

Classiflcation  of  Pantopoda.* — ^Wl.  Schimkewitsch  discusses  this  in 
detail,  but  we  cannot  do  more  than  refer  to  a  few  points.  The  genera 
N^mphopsis  Haswell,  Eurycyde  Schiodte,  Ammothella  Yerrill  ana  Cole, 
ftod  Doluii*s  Ammo^uM  {q)pmdiet4lata,  are  near  the  hypothetical  primitive 
uoestor  which  he  calls  Oronymphm,  He  thinks  tnat  Penianymphon 
and  Decalopoda  (which  have  five  pairs  of  legs)  may  be  regarded  as 
neotasnic  forms  of  genera  with  the  usual  four  pairs.  The  chief  part  of 
the  paper  iUustrates  what  the  author  calls  the  "  periodicity  '*  of  types : 
thoB  there  are  forms  with  a  d-jointed  first  appendage,  and  with  10,  9, 
8, 7,  or  fewer  joints  in  the  second  appendage  ;  there  are  forms  with  a 
2-jointed  first  appendage,  and  with  10,  9,  8,  7,  6,  5,  or  fewer  joints  in 
the  second  appendage.  So  the  author  constructs  tables  which  recall  the 
Fmodic  Law  in  chemistry,  and  in  any  case  illustrate  the  gradualness  of 
morphological  changes. 

Stmcture  and  Position  of  Tardigrada.f— Albert  Basse  has  been 
lUe  to  overcome  the  difficulties  in  the  way  of  sectioning  these  small 
animals,  and  gives  an  account  of  the  integument,  alimentary  system, 
Uood,  musculature,  nervous  system,  and  gonads,  with  especial  reference 
to  species  of  Macrohiotus,  The  author  regards  the  Tardigrada  as  near 
the  base  of  the  Arthropod  stem.  With  Tracheata  they  are  united  by  a 
nnmber  of  characters :  the  clawed  appendices  (jointed  in  Lydella,  with 
It  least  one  joint  in  Macrobiotus  hufelandi\  the  presence  of  Malpighian 
talmles,  the  nature  of  the  exoskeleton,  musculature,  nervous  system,  and 
intestinal  glands,  the  presence  of  antennaiy  nerves,  the  probably  paired 
nature  of  the  genital  apparatus,  and  the  differentiation  oi  the  ovary  into 
germinal  and  nutritive  portions. 

Chitin  in  Carapace  of  Pterygotus  osiliensis.^  —  Otto  Rosenheim 
finds  tliat  the  general  behaviour  of  the  substance  of  the  carapace  of  this 
SOorian  Burypterid  towards  acids  and  solvents  is  such,  that  it  is  probably 
chitin ;  and  this  is  confirmed  by  the  fact  that,  after  such  treatment,  it 
jidded  on  hydrolysis  with  concentrated  hydrochloric  acid,  a  strongly 
reducing  sab^nce  which  is  presumably  glucosamine. 

••  Orustaoea. 
Hermaphroditism  in  Crayflshes.f — William  P.  Hay  notes  that  some 
degree  of   hermaphroditism  has  been  recorded  in  HomaruB  vulgaris^ 

*  Zool.  AiuEeig.,  xzx.  (1906)  pp.  1-22  (3  tables), 
t  Zeitfichr.  wiss.  Zool.,  Izzx.  (1905)  pp.  259-81  (2  pis.  and  1  fig.). 
:  Proc.  Roy.  Soc.,  Ixxvl..  series  B  (1906)  No.  B  611,  pp.  398-400. 
{  Smithsoniazi  Misc.  GoUeotions,  xlviii.  (1905)  pp.  222-8  (1  fig.). 
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Astacus  fluviatUis,  Parastacus^  and  in  the  genns  Cambarus.  To  the  list 
which  he  gives  and  comments  on,  he  adds  f onr  cases  in  Cambarus  spinosus 
and  G.  qffinis,  "  It  would  appear  that  in  the  genus  Oambarus  at  least, 
hennaphroditic  individuals  are  females,  which,  owing  to  some  ambiguity 
of  the  formative  cells  of  the  embryo,  have  developed  to  a  greater  or  less 
degree  the  characters  of  the  opposite  sex.  The  condition  is  a  ver^r  rare 
one,  and  is  usually  shown  in  tne  external  organs  only.'* 

Phylogeny  of  Crustacean  Limb.* — J.  Thiele  makes  some  observa- 
tions on  this  subject.  He  concludes  that  the  primitive  form  which  is  to 
be  traced  to  the  annelid  parapodium  might  be  regarded  as  a  blade  of  two 
segments,  whose  proximal  part  was  imperfectly  separated  from  the  body, 
and  whose  musculature  was  derived  from  it,  while  the  distal  division — 
as  yet  unsegmented — carried  a  dorsal,  leafnahaped  appendage.  9ach  a 
tvpe  is  approached  most  nearly  in  the  thoracic  leg  of  NebaUella.  Here 
me  basale  and  endopodite  are  together  homologous  with  the  original 
distal  s^ment. 

Crustacea  of  the  Forth  Segion.f — ^Thomas  Scott  gives  a  catalogue 
of  the  Malacostraca,  Cladocera,  and  Branchiura  found  in  the  basin  of  the 
River  Forth  and  its  estuary.  There  are  19  species  of  Brachyura,  83  of 
Macrura,  26  of  Schizopods,  21  of  Sympoda  (Cumaoea),  42  of  Isopods, 
and  145  of  Amphipods,  making  a  total  of  286  Malacostraca.  Of 
Branchiopoda,  55  species  are  noted,  and  the  second  part  of  the  catalogue, 
which  wiU  deal  with  Ostraoods  (about  132  species),  Copepods  (about  800 
species),  and  Cirripedia  (about  13  species),  will  raise  the  total  to  about 
786  species,  which  is  a  fine  record  of  faunistic  work  in  a  limited  Scottish 
area. 

Variation-Study  of  a  Decapod.^— Arthur  Broiek  has  made  a  de- 
tailed study  of  the  variations  in  the  external  characters  of  AtyaiSphyra 
desmaresta  Joly,  dealing  especially  with  rostrum,  spines,  and  all  the 
appendages. 

Monograph  of  North  American  Isopods.!  —  Harriet  Richardson 
deserves  to  be  congratulated  on  her  monograph  of  North  American 
Isopods — includim?  sea-shore,  fresh-water,  terrestrial,  cavemicolous,  and 
parasitic  forms.  The  tribes,  or  super-families,  dealt  with,  are : — Tanai- 
oidea,  or  Chelifera;  Cymothoidea,  or  Flabiellif era ;  Idotheoidea,  or 
Yfdvif era  ;  Asselloidea,  or  Asselota ;  Bopyroidea,  or  Epicaridea ;  and 
Oniscoidea.  While  the  object  of  the  worK  is  to  give  descriptions  and 
figures  of  the  known  species  of  North  American  Isopods,  the  author 
has  not  forgotten  the  perennial  interest  of  habits  and  behaviour,  and  she 
has  effectively  completed  a  big  piece  of  work  for  which  many  zoologists 
will  be  grateful. 

Monograph  on  British  Wood-Lice.||— W.  M.  Webb  and  C.  Sillem 
have  done  a  useful  piece  of  work  in  preparing  this  monograph  of  die 

*  Zeitsohr.  wiss.  Zool.,  Ixzxii.  (1905)  pp.  445-71  (2  pis.  and  1  fig.). 

t  Proo.  Roy.  Phys.  Soc.  Edinburgh,  xvi.  (1906)  pp.  97-190  (1  map). 

X  SB.  k.  Bohm.  Ges.  Wiss.,  i.  (1905)  pp.  1-69  (82  figs.,  2  tables). 

§  BuU.  U.S.  National  Museum,  No.  54  (Washington,  1905)  liii.  and  727  pp., 
740  figs.). 

I  The  British  Woodlice :  being  a  Monograph  of  the  Terrestrial  Isopod  Cnistaoea 
occurring  in  the  British  Islands.    London  (1906)  x.  and  54  pp.,  26  pis.  and  69  figt. 
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terrestrial  Isopods  oocnrring  in  the  Britiflh  Islands.  After  an  introdao- 
tion  dealing  with  the  stmcture,  development,  and  habits  of  wood-lice, 
the  anthors  give  a  systematic  account  of  25  species  belonging  to  the 
foOowing  genera: — Ligia^  Ligidium,  TrichomscuSj  Haplop1Uhalmu8y 
Onmm,  PhOoseia,  PkOyarthrus,  PoruUio,  MetaponorthuSj  and  Arma- 
dUlidium,  We  would  commend  this  welcome  monograph — which  is 
beantifoUj  illnstrated — to  the  attention  of  naturalists. 

Jlegeneration  of  Antennsa  of  Wood-Louse.* — Josef  Ost  finds  that 
the  whole  antenna  of  Oniscus  murarius  is  regenerated  in  three  weeks 
^en  it  is  excised  at  the  base.  The  details  of  the  process  are  described. 
When  more  than  half  of  the  basal  joint  is  cut,  antotomj  follows. 
Hitherto  undescribed  antennary  glands  are  noted. 

Affluties  of  Hoplophorids.f  —  H.  Conti^re  discusses  the  multiple 
affinities  of  the  deep-sea  family,  Hoplophoridae,  with  the  higher  Schizo- 
pods  (LophogastridsB),  with  the  Euphausidse,  and  with  the  reneeidsB. 

Distribation  of  Oennadas.^  —  E.  L.  Bouvier  discusses  the  facts 
bearing  on  the  depth  distribution  of  Qmnadas  elegans  and  other  snecies. 
It  seems  that  Bmthssicymtu  is,  in  the  strict  sense,  abyssal,  ana  that 
Qmnadas  is  "  bathypelagic,*'  not  normally  occurring  at  the  bottom,  or 
in  its  immediate  neighbourhood. 

Relationships  of  Oennadas.S — E.  L.  Bouvier  discusses  the  differ- 
eoas  between  Omnadas  and  Bmthssicymus^  and  dves  an  account  of  six 
^^es  of  the  former.  The  genus  Gmnadas  is  derived  from  Bmthesi' 
fffmm  by  adaptation  to  a  bathypela^ic  mode  of  life,  and  the  two  genera 
are  linked  by  6.  carinatus  S.  I.  Smith  and  0.  alicei  sp.  n. 

Phagocytosis  and  Xxcretion  in  Phyllopods.)! — L.  Bruntz  has  ex- 
perimented with  a  large  Branchipod,  Chirocephaltu  diaphanus,  and  finds 
that  in  phagocytosis  two  kinds  of  elements  are  active — (1)  the  youn^ 
Uood-corpnscles  ("  microphftges "),  and  (2)  large  fixed  phfi^^ocytic  and 
eicrrtory  cells  ("  macrophages  ").  The  latter  occur  throughout  the  body, 
but  are  especially  abundant  in  t^e  dorsal  re^ons  of  the  head  and  abdo- 
ineo,  in  &e  latero-dorsal  region  of  the  tnorax,  and  in  the  thoracic 
^^ndages  ;  they  are  always  on  the  course  of  blood  channels.  In  the 
process  of  excretion,  three  sets  of  structures  are  operative :  (1)  the 
Ottxillaiy  glands,  (2)  the  large  phagocytic  cells  mentioned  above,  and 
(3)  die  anterior  cseca  of  the  gut. 

Parthenogenesis  of  Artemia  salina.f — C.  Artom  has  investigated 
the  question  of  the  parthenogenesis  of  A.  salina,  and  finds  that  at  Cag- 
litti  there  is  none.  Virgin  Artemia  were  kept  under  observation  for 
five  months,  during  which  time  the  eggs  in  the  ovarian  sac  underwent 
00  change,  whilst  fecundated  eggs  placed  approximately  in  the  same 
conditaons,  developed  in  four  wee^.    The  males  of  Artemia  at  Cagliari 

•  Zool.  Anzeig.,  xxix.  (1906)  pp.  687-94. 
t  Comptes  Bendus,  cxli.  (1905)  pp.  219-22. 
X  Tom.  cit.,  pp.  686-90.  §  Tom.  cit.,  pp.  748-60. 

I  Arch.  Zool.  Exp^r.,  iv.  (1906)  pp.  183-98  (1  pi.), 
f  Biol.  Centralbl.,  xxvi.  (1906)  pp.  2&-S2. 
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are  more  numerous  than  the  females ;  here,  Artsmia  is  viviparous  in 
winter,  when,  in  most  localities,  it  is  oviparous. 

Artemia  salina.* — C.  Artom  replies  to  Loeb's  criticism  of  Schmanke- 
witsch's  experiments  on  Artemia  salina,  and  indicates  some  mistaken 
which  the  American  physiologist  has  made.  He  states  the  following 
facts : — (1)  There  are  forms  of  Artemia  probably  parthenogenetic,  which 
live  in  fresh  water,  which  remain  Artemia,  and  do  not  become  "  Brahehi' 
pus  ; "  (2)  there  are  forms  of  Branchipus  {B,  ferox  and  B.  spinosus)  which 
live  in  salt  water,  which  probably  are  not  parthenogenetic,  which  remain 
BranchipuSy  and  do  not  become  "  Artemia  " ;  (3)  there  are  forms  of  Artemia 
which  live  in  brine-pool  water,  which  are  not  parthenogenetic,  in  spite 
of  the  osmotic  pressure  to  which  the  eggs  are  subjected  in  such  localities. 

Cervical  Cap  in  Nauplius  of  Artemia  salina.t— Nicolas  de  Zograf 
describes  the  rounded  cap,  or  "  calotte,"  which  occurs  as  an  embryonic 
organ  on  the  cervical  re^on  and  posterior  part  of  the  head  in  the 
nauplius  of  Artemia.  It  has  been  noted  bv  others  in  Branchipus  and 
LimnetiSy  but  no  detailed  description  has  hitherto  been  given.  The  most 
interesting  point  is  that  under  the  chitinous  covering  there  lies  a  ring  of 
cells,  with  a  nervous  reaction  when  treated  with  the  methods  of  wlgi 
and  Ramon  y  Cajal. 

Reduction  of  Eyes  in  Gkimmarids.t— F.  Vejdovsky  calls  attention 
to  the  interest  of  W.  F.  de  Yismes  Kane's  observation  that  some  speci- 
mens of  Niphargus  kockianus  from  Lough  Mask  showed  some  optic 
pigmenation.  Along  with  the  specimens  sent  from  Lough  Mask,  there 
were  four  which  are  referred  by  Vejdovsky  to  a  new  genus  between 
Orangonyx  and  Niphargus,  and  a  description  of  this  Bathyonyx  de  Vismesi 
g.  et  sp.  n.,  is  given.  The  author  discusses  the  state  of  the  eyes  in 
Gammarusy  Orangonyx,  and  NiphargtAs,  The  interest  of  Bathyonyx  is 
that  it  represents  the  first  stage  in  degeneration  of  the  eyes.  Vejdovsky 
also  discusses  the  relations  between  Niphargus  kochianus  Bate,  and 
N.  caspary  Pratz. 

Indian  Stalked  Barnacles.  §  —  Nelson  Annandale  makes  a  pre- 
liminary report  on  the  stalked  bejuacles  collected  by  the  *  Investigator.*' 
The  coUection  includes  six  new  species  of  Scdtpellum,  besides  Megalasma 
striatum  sub-sp.  minus  nov.,  and  Alepas  xenophorce  sp.  n. 

Leposphilus  labrei.Q — A.  Quidor  has  studied  this  parasite  of  the 
lateral  line  of  Ldbrus  donovani.  The  adult  female  was  discovered  by 
Hesse  in  1866,  the  male  by  Carl  Vogt  in  1879.  The  author  shows  that 
the  body  of  the  male  consists  of  a  h^,  five  thoracic,  and  five  abdominal 
segments.  Thus  the  family  Philichthydee  are  typical  and  old-fashioned 
Copepods.  There  is  little  difference  between  the  male  and  the  young 
female  in  LeposphiltAs  labrei.  Parasitism  brings  about  a  reduction  of 
appendages,  for  the  adult  female  has  none,  while  the  male  has  three  pairs. 

♦  Biol.  Centralb.,  xxvi.  (1906)  pp.  204-8. 

+  Comptes  Rendus,  oxli.  (1905)  pp.  908-5. 

t  SB.  k.  Bohm.  Ges.  Wise.,  xxviii.  (1905)  pp.  1-40  (2  pis.,  11  figs.). 

§  Ann.  Nat.  Hist.,  xvii.  (1906)  pp.  389-400. 

H  Oomptes  Rendus,  cxlii.  (1906)  pp.  230-2. 
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Antarctic  Copepods.*—  A.  Quidor  makes  a  brief  report  on  the 
CopNepods  collected  by  Charcot  on  the  *  Fran9ai8 '  Antarctic  Expedition. 
Besides  several  forma  obtained  by  the  *  Belgica,'  the  '  Fran9ai8 '  Expe- 
dition obtained  a  nmnber  of  interesting  new  species,  e.g.  Phyllopus 
turqudi,  Porcdlidum  charcotiy  P.  affinis,  and  AncJwrella  intermedia. 

Annulata. 

(Bsophageal  Poaches  in  Polygordius  and  Saccocirrus.f  —  W. 
Saknskj  reports  the  interesting  fact  that  in  these  primitive  forms  there 
sre  two  pairs  of  diverticula  from  the  gullet,  which  open  independently 
to  the  exterior.  The  anterior  pair  are  grooves,  not  well-defined  pouches, 
bat  their  relations  with  gut  are  precisely  similar  to  those  of  the  posterior 
poaches.  Both  may  be  regarded  as  homologous  with  the  gill-pouches  of 
Balanofflossus  and  Chordata.  This  affords  another  argument  for  the 
thesis  that  Vertebrates  are  derived  from  Annelids. 

Bed  Sea  PolyduBts.t — Ch.  Gravier  makes  a  note  on  the  collection  of 
Polydiaets  made  by  Jousseaume,  Couti^re,  and  himself,  from  the  Red 
Seal  It  includes  116  species  (70  new)  in  66  genera  (5  new),  and  when 
those  previously  described  are  counted  in,  a  total  of  about  170  species  is 
reachra.  Most  noteworthy  is  the  dependence  on  the  Indian  Ocean 
Polychset  fauna,  but  some  of  the  Bed  Sea  species  are  also  known  from 
the  western  coast  of  Africa.  A  number  of  Atlantic  and  Mediterranean 
fonns  have,  so  to  speak,  surrounded  the  African  coast,  both  east  and 
w«t.  Even  for  relatively  sedentary  animals,  the  "  zoological  provinces  " 
are  seen  to  fuse  more  and  more  as  our  faunistic  knowle<^e  increases. 

Peculiar  Regenerative  Process  in  Potamilla.§— Arnold  T.  Watson 
has  Doade  the  interesting  observation  that  portions  of  a  rock-boring 
species  of  PotamUla^  bereft  of  head  and  thorax,  and  consisting  of  abdo- 
minal s^ments  ocdy,  exhibited  a  power  of  economising  kbour  and 
material  by  changing  the  arrangement  of  certain  of  the  old  parts,  so  as 
to  oomplete  the  model  of  the  original  animal.  Besides  the  cephalic 
{dnme- bearing  segment,  one  new  setigerous  thoracic  segment  only  was 
formed,  bnt  the  chsetal  plan  of  the  succeeding  five  or  nine  abdominal 
^gment9  was  changed ;  the  dorsal  uncini  in  these  segments  first  dis- 
appeared and  gave  place  to  setse,  and  later  the  ventral  setae  were  replaced 
by  uncini  ;  the  new  setse  and  uncini,  moreover,  were  changed  to  the 
forms  characteristic  of  this  part  of  the  body.  In  other  words,  so  far  as 
the  cluetal  plan  is  concerned,  a  new  thorax  was  constructed  from  the  old 
abdomen.  In  another  case  {Sabdla  pavonina)  the  number  of  abdominal 
segments  transformed  corresponded  exactly  with  that  of  the  thoracic 
r^on  of  the  worm  from  which  the  abdominal  segments  were  excised. 
The  antbor  also  calls  attention  to  the  fact  that  tne  worms  can  them- 
selves provide  ligatures  and  so  sever  the  body  at  any  given  point. 

•  Ccnnptes  Rendus,  cxlii.  (1906)  pp.  54-6. 
4  Biol.  Centralbl.,  xxvi.  (1906)  pp.  199-204  (8  figs.). 

1  Comptoft  Bendus,  cxlii.  (1906)  pp.  4X0-12.  See  also  Nouvelles  Arobives  du 
Moseam,  1900,  1901, 1906  (18  pis.  and  495  figs.). 

$  Proc.  Roy.  Soc.,  series  B,  Ixxvii.  No.  B518  (1906)  pp.  332-6  (4  figs.). 
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Mistaken  Case  of  Budding:  in  Polyohsats.* — Ch.  Gravier  has  re- 
discovered a  Terebellid  in  which  a  peculiar  mode  of  asexual  reproduction 
was  described  by  Yaillant  in  1865.    Yaillant  thought  that  buds  were 

S'veu  off  from  a  membranous  lobe  in  the  vicinity  of  the  mouth,  but 
ravier  finds  that  the  buds  are  only  tixe  tentacles  !  The  animal,  which 
Yaillant  did  not  name,  is  designated  by  Oravier  Anisocirrus  dedpiem 
g.  et  sp.  n. ;  it  belongs  to  the  sub-family  Polycirridea.  It  was  found  at 
various  places  in  the  Oulf  of  Tadjourah. 

Alaskan  Polychats.f — J.  Percy  Moore  deals  with  five  new  species  of 
Pseudapotamilla  from  the  Pacific  coast  of  North  America,  which  are  of 
interest  in  indicating  the  inter-relations  of  the  genus  with  Eudistylia  and 
Sabella, 

Nephridia  of  Aeolosoma  and  MesenchytrsBus.^ — F.  Yejdovskj  notes 
that  in  Aeolosoma  the  nephridia  vary  not  only  m  different  segments, 
but  on  different  sides  of  the  same  segment.  Both  the  ascending  and 
descending  canals  of  the  nephridium  are  intracellular.  The  anterior 
segments  have  the  most  complex  nephridia  (with  nephridiostome, 
glandular  loop,  and  efferent  duct) ;  there  is  progressive  simplification 
posteriorly.  In  Mesenchytraus  there  is  also  notable  variabikty  in  the 
nephridia.  The  author  shows  that  there  is  no  warrant  for  supposing 
that  Aeolosoma  can  liberate  its  genital  products  by  normal  nephridia. 
There  are  true  gonoducts,  and  the  whole  system  is  after  the  Oligochset 
type. 

Belationsbips  in  01igoch»ta.§ — F.  Smith  discusses  the  systematic 
position  of  Thinodrilus  inconstans  Smith.  A  detailed  comparison  of  this 
species  with  those  of  the  other  genera  has  led  the  author  to  place  it  in  the 
genus  Lumbriculus,  which  genus,  together  with  its  two  species,  L.  varie- 
gatus  0.  F.  Miiller,  and  L,  inconstans  Smith,  are  re-defined. 

Italian  01igoohata.|| — R.  Issel  describes  fifteen  species  of  Enchy- 
trseidae  from  Val  Pellice,  five  of  which  are  new  to  science.  Some  points 
bearing  on  taxonomy  are  raised  in  the  study  of  this  fresh  material.  For 
example,  the  diverticula  of  the  spermatheca  are  variable,  as  in  Fridericia 
aurUUy  where  there  are  three  instead  of  the  usual  two,  therefore  these 
cannot  furnish  an  absolute  criterion  for  taxonomy.  Apropos  of  numerical 
variations,  it  is  noted  that  in  Mesmchytraus  gaudens  there  are  typically 
four  masses  of  septal  glands ;  in  the  hill  variety  there  are  five,  and  in  the 
mountain  form  seven.  In  Fridericia  mature  and  immature  individuals 
were  found  promiscuously,  but  in  Marionifui  and  Mesmchytraus  only 
immature  forms,  and  that  only  at  certain  determinate  periods.  There  is 
a  brief  sexual  period,  during  which  only  the  reproductive  organs  are  in  a 
state  of  complete  development. 

Blood  Vessels  of  Sipunculus  nudus.f — P.  Enriques  criticises  Uie 
conclusions  of  Ladreyt  as  to  the  functions  of  the  blood  vessels  in  this 

*  Gomptes  Hendus,  oxli.  (1905)  pp.  905-6. 
t  Proo.  Acad.  Nat.  Soi.  PhUadelphia,  1906,  pp.  655-69  (1  pi.)- 
X  SB.  k.  Bohm.  Ges.  Wiss.,  vi.  (1905)  pp.  1-11  (1  pL). 
§  Bull.  Illinois  Lab.  Nat.  Hist.,  vii.  (1905)  pp.  46-61. 
11  Zool.  Jahrb..  xxii.  (1906)  pp.  451-76  (2  pis.). 
^  Arch.  Zool.  Exp6r.,  iv.  (1906)  Notes  et  Revue,  No.  2,  pp.  xxiii-vi. 
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SpoDcalid.  The  alleged  hsematolytic  function  of  the  poBterior  part  of 
the  ventral  tabe  is  an  error  of  interpretation ;  the  lymphogenic  function 
of  the  interior  part  of  the  dorsal  canal  was  recognised  by  the  author 
before  Ladreyt  had  published  his  paper  ;*  the  alleged  excretory  function 
of  the  posterior  part  of  the  gland  is  a  mistaken  inference  from  the 
presence  of  uric  add  ;  one  might  as  well  say  that  all  the  organs  of 
Seladiians  are  excretory  because  they  contain  abundant  urea. 

Abnormality  in  Oenital  Organs  of  LeeclLt — Jules  Bourquin  describes 
ao  abnormal  doubling  of  the  female  genital  organs  of  Hiruao  msdieinalis. 
Each  part  consists  of  a  vagina,  an  oviduct,  and  a  sinele  ovary.  The 
iDOi;e  anterior  of  iiie  two  opens  as  usual  between  the  29^1  and  SOthrin^, 
and  its  missing  right  ovary  has  its  place  taken  by  a  spiral  canal  whicn 
mos  into  contact,  if  not  into  connection,  with  the  right  vas  deferens. 
The  posterior  organ — opening  between  the  84th  and  85th  rings — has 
been  pushed  to  the  right  by  the  first  testis  on  the  left  side,  and  the 
oorresponding  first  testis  on  the  right  side  is  missing. 

Digeetion  in  the  Leech.f — C.  Spiess  discusses  the  role  of  the  pig- 
D^ted  cells  found  surrounding  the  digestive  tract  in  Hirudo  medieinalis. 
Moquin-Tandon  spoke  of  them  as  "  hepatic  tissue  ;**  others  have  shown 
that  they  play  an  active  part  in  the  elimination  of  products  of  dis- 
lasimilation.  Spiess  points  out  that  the  cells  in  question  are  not  derived 
from  the  mesenteron,  and  do  not  morphologically  correspond  to  a  b^in- 
ning  of  a  hepatic  gland.  They  correspond  rather  to  a  Mdney,  but  tney 
fulfil  as  such  part  of  the  functions  which  in  Vertebrates  fall  to  the  hepatic 
oeDs.  The  biliary  pigments  found  in  the  leech  are  due  to  the  haematin 
of  the  blood  which  has  been  ingested. 

Systematic  Belations  of  Chsatognatha.  §  —  Paul  Abric  discusses 
different  types  of  Chsetognatha,  with  especial  reference  to  the  fins.  In 
Se4fttoch€Uu8^  the  system  of  fins  (paired  and  caudal)  is  continuous ;  in 
Krohnochatus^  the  continuity  of  paired  fins  with  the  unpaired  fin  is 
broken  ;  in  LyroehcUitSy  the  lateral  fins  are  divided  into  two,  and  so  on. 
Bat  these  morphological  series  do  not  in  any  wav  represent  the  real 
evohationary  series.  "  Morphological  resemblances,  however  precise  they 
nay  be,  ought  not  to  lead  us  to  prejudge  the  question  of  phylogenetic 
affinity." 

Nematohelminthes. 

Family  Mermithid».j|  —  E.  Corti  discusses  Paramermis  coniorta 
Kohn,  and  proposes  the  following  division  of  the  family  Mermithidae  : 


SVB-FUOLT 
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*  Arch.  Zool.  Exp^r.,  iii.  (1905)  Notes  et  Bevue,  No.  4,  pp.  ccxv-ccxxiii. 
t  R6v.  Suisse  Zool.,  xiv.  (1906)  pp.  47-9  (1  fig.). 
t  Arch.  Sci.  Phys.  Nat.,  xx.  (1905)  pp.  592-4. 
§  Comptes  Bendus,  oxli.  (1905)  pp.  222-4. 
3   Zool.  Anzeig.,  xxix.  (1906)  pp.  627-81. 
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Notes  on  Anchylostomain  * — Gino  Fieri  finds  that  Anchylostomum 
duodenale  may  infest  dogs,  may  attain  in  these  hosts  to  the  adnlt  repro- 
dactive  stage,  and  may  pass  into  the  intestine  by  oral  infection  as  well 
as  cutaneonsly. 

Biology  of  Filaria  bancrofti,  Cobbold.t  —  N.  Taniguchi  records 
from  the  island  of  Einshin  frequent  cases  of  swelling  of  lymphatic 
glands,  elephantiasis,  and  chyloria,  in  which  Filaria  embryos  are  present 
in  the  blood  mostly  daring  ni^ht,  but  in  daytime  also.  The  embryos 
vary  from  0  •  16  to  0  •  31  mm.  in  length  ;  in  breath  they  measure  between 
0  •  04  and  0  •  08  mm.  They  are  for  the  most  part  carried  by  Culexpipiens, 
rarely  by  Anophsles,  and  not  by  fleas  or  lice.  As  soon  as  the  embryos 
enter  the  stomach  of  Culez,  they  are  in  some  cases  digested  ;  in  others, 
within  24  hours,  they  reach  the  thorax,  and  there  commence  metamor- 
phosis. In  from  11  to  14  days  they  arrive  at  the  labium  of  the  mosquito, 
and  on  the  stinging  of  the  human  body  are  liberated  into  the  wound. 
They  are  possibly  also  transmitted  by  being  deposited  upon  fruits  when 
these  are  sucked  by  CuleXy  and  subsequently  transferred  to  an  unsound 
human  stomach.  No  explanation  of  their  appearance  mostly  by  night 
has  been  found.  It  is  noted  that  Bontgen  rays  disturb  the  appearances 
of  the  embryos,  and  lessen  their  lively  movements. 

Platy helminthes . 

Pearl-Producing  Cestode.J — L.  6.  Seurat  finds  that  in  pearl- 
oysters  {Margaritifera  murgaritifera  var.  cummingi^  Reeve)  from  the 
Gambler  lagoons  (South  Pacific)  the  production  of  pearls  is  due  to  the 
scolex  of  a  Cestode  referable  to  the  genus  Tylocephalum  Linton.  In 
latero-dorsal  cysts  on  the  bodv  and  mantle  of  the  oyster  true  pearls  are 
formed  around  a  nucleus,  which  is  demonstrably  a  scolex.  The  life- 
history  seems  to  be  continued  in  the  ray  {Aetobatis  narinari),  for  in  the 
spiral  intestine  of  this  fish  small  tapeworms  were  found,  which  the  author 
regards  as  the  adult  forms  of  the  pearl  parasite  {T.  margariUferfB  sp.  n.). 
The  rays  appear  to  have  a  preference  for  those  pearl  oysters  whose  shells 
are  riddled  by  the  sponge  Ulione. 

The  genus  Tylocephalum  is  represented  by  another  species  in  the 
spiral  valve  of  Rhinoptera  quadriloba, 

Tflsnia  acanthorhyncha,  Wedl.§—Al.  Mriizek  describes  this  remark- 
able tapeworm  from  Colymbus  fluviatilis.  The  vagina  remains  blind  ;  a 
new  secondary  female  genital  opening  is  formed  ;  there  is  a  free  com- 
munication between  the  receptaculum  seminis  in  one  proglottis  and 
that  of  the  succeeding  proglottis.  This  is  a  quite  unique  feature. 
Kowalevsky's  Tairia  biremis  is  a  closely  allied  species. 

Life-History  of  Cyathooephalus  trnncatuB.|| — R.  Wolf  finds  that 
this  Bothrioce^ialid,  adult  in  fresh-water  fishes,  has  its  larval  form  in 
Oammarus.     The  larva  differs  but  little  from  the  sexually  mature 

♦  Atti  Rend.  R.  Accad.  Lincei  Roma,  xiv.  (1906)  pp.  727-80. 
t  Chiusei  Iho,  West  Japan,  1905.     See  also  Centralbl.  Bakt.  Parasit.,  xxzvii. 
(1906)  p.  762.  X  Comptes  Rendus,  cxlii.  (1906)  pp.  801-3. 

§  SB.  k  Bohm.  Ges.  Wiss.,  vii.  (1905)  pp.  1-24  (2  pis.  7  figs.). 
H  Zool.  Anzeig.,  zzx.  (1906)  pp.  37-46  (5  figs.) 
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animal,  the  most  striking  characteristic  being  the  pear-shaped  terminal 
appendix,  in  which  the  excretory  system  opens  to  the  exterior  by  lateral 
dnctfi.  The  ova  are  not  liberated  from  abstracted  joints,  but  pass  oat 
b?  the  female  genital  aperture,  and  are  included  in  the  faecal  balls  of  the 
host. 

Monozoic  Nature  of  Cestoda.*— J.  W.  Spengel  discusses  the  descent 
ct  the  Cestodes  and  the  question  of  their  individuality.  They  are  sinde 
animals.  Some  of  his  proofs  may  be  quoted.  There  are  cerebral  ganglia 
in  the  scolex ;  in  the  proglottides  corresponding  central  organs  are  absent. 
All  metazoa  which  form  colonies  have  in  a  great  degree  the  power  of 
regeneration ;  this  has  never  been  observed  in  Cestoda,  while  its 
absence  is  proved  by  the  frequently  described  "  f enestrae,"  or  perfora- 
tions occurring  in  very  young  segments.  The  formation  of  proglottides 
is  regarded  as  originally  independent  of  the  segmentation  of  the  sexual 
appioiktiis — both  coincide  only  in  the  higher  Cestodes.  They  owe  their 
OTigin  to  the  locomotor  activity  of  the  free  hinder  border  of  the  original 
proglottis.  The  distinct  independence  of  separated  segments  in  many 
Cestodes,  e.g.  Cdlliobothrium^  nas  no  special  bearing  on  the  monozoic 
view,  since  analogous  cases  exist  in  other  animals,  e.g.  Comatulidee, 
AuiolytuSy  and  the  "  Palolo  worm." 

DistribatioB  and  Oeolog^cal  Age  of  Qmus  Ooohoristica  LtLhe.f— 
F.  Zflchokke  describes  a  new  species  of  0,  rostellata  from  Zatnmis 
pvieU/lavus.  The  genus  has  an  extremely  wide  geographical  distribu- 
tion, as  well  as  very  great  variety  in  the  matter  of  principal  hosts.  These 
facts  bespeak  a  great  geological  age.  In  favour  of  this  view  is  the  fact 
that  the  South  ijnerican  hosts  are  exclusively  ancient  types  ;  the  parasites 
are  not  found  in  the  animals  which  immigrated  from  North  to  South 
America  at  the  Pliocene  period,  and  they  probably  infested  South 
American  Mammalia  in  Tertiary  times. 

Trematodes  of  Bivalves.J — W.  NicoU  describes  various  parasites, 
viz.  Cercarise  from  CarcUum,  which  do  not  occur  in  the  same  situation  as 
those  discovered  by  Jameson  ;  an  encysted  Trematode  larva  from  the 
mantle  edge,  the  adult  of  which  occurs  in  the  oyster-catches  {HcRma- 
tapus  ostralegus).  It  belongs  to  the  sub-genus  Echinostomum^  and  is 
probably  a  new  species.  The  same  paiasite  was  found  also  in  Mytiltis 
and  Mactra.  Ciliated  sporocysts  were  also  found  in  Gardium  in  the  liver 
and  other  situations,  but  no  relation  to  the  Cercarise  present  in  the  same 
host  has  been  made  out. 

Excretory  System  in  Fresh-water  Triclads.§— J.  Wilhelmi  has 
investigated  and  describes  in  detail  the  conditions  of  this  system  in  five 
^Kcies.  There  are  dorsally,  right  and  left,  two  main  stems,  which  branch 
greatly  and  again  unite.  Branchings  over  the  whole  dorsal  region,  as 
described  by  Chichkoff  in  Dendrocodum,  are  not  present  in  that  species, 
nor  are  the  transverse  anastomoses  which  he  described.  In  general 
the  system  resembles  that  of  Cestodes  and  Trematodes  in  essentials,  and 

♦  Zeitschr.  wias.  Zool,  Ixxxii.  (1905)  pp.  262-87. 
t  Op.  cit.,  IxxxiiL  (1905)  pp.  58-67  (1  pL). 
:  Ann.  Nat.  Hist.,  xcvii.  (1906)  pp.  148-55  (1  pi.). 
f  Zeitschr.  wias.  Zool.  Ixxx.  (1906)  pp.  544-76  (2  pis.). 
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differs  in  the  mode  of  exit  and  the  absenoe  of  cross  anastomosis.  The 
Rhabdocoeles  do  not  diow  the  regularity  of  stmctore  present  in  the 
excretory  system  of  Triclads.  The  apparatus  of  the  Polydads  is  still 
less  known.  The  fresh-water  Triclads  show  most  agreement  with  the 
marine  Ounda  segmentata  as  far  as  stmcture,  oonrse  of  the  main  sterns^ 
s^mental  arrangement  of  the  *'  En&uelbildnngen  "  and  dorsal  openings. 
The  segmental  stmcture  of  the  excretory  system  of  the  fresh-water 
Triclads  is  in  favour  of  Lane's  theory,  which  places  OundoASsa^  Triclads 
as  a  link  connecting  Ctenophora  and  Hirudinese. 

Autogamy  in  BhabdocoBlids.* — Emil  Sekera  finds  that  self-fertilisa- 
tion has  a  much  greater  role  in  these  forms  than  is  usually  supposed. 
In  Stenostomidse  {Gatenula^  Stmostoma)  the  testicular  follicles  burst 
within  the  body  and  liberate  the  spermatozoa,  which  reach  the  ovary.  In 
Macrostoma  the  terminal  copulatory  organ  can  be  bent  round  into  the 
female  genital  aperture.  A  simUar  occurrence  is  noted  for  representa- 
tives of  the  Prorhynchidae,  e.g.  Prorhynchm  stagnalis^  the  Eumestomid®, 
Vorticidce,  ete.  By  isolating  individuals  and  observing  their  reproduc- 
tion, the  author  seems,  in  short,  to  have  shown  that  autogamy  is  general 
in  fresh-water  Rhabdocoelids. 

ZoochlorellsB  of  Convoluta  roscoffensis.t  —  F.  Eeeble  and  F.  W. 
Gamble  refer  briefly  to  their  experiments  proving  that  the  green  cells  of 
this  Turbellarian  result  from  infection  from  without  Samples  of 
colourless  Convoluta  reared  in  sterilised  surroundings  were  put  into  a 
vessel  containing  flagellate  green  organisms  suspected  to  be  the  infecting 
organisms.  In  the  course  of  two  or  three  days  the  infected  specimens 
of  Convoluta  showed  in  their  tissues  green  cells  identical  in  character 
with  those  of  normal  Convoluta  rosc^ensia.  The  green  cells  are  true 
algse,  belonging  to  the  Chlorophycese,  and  allied  to  Chlamydomonas  ;  the 
presence  of  four  equal  flagella  suggests  that  they  belong  to  the  genus 
Carteria. 

Antarctic  Rhabdoccelid.}  —  A.  Vavssiere  reports  from  Gharcot^s 
Antarctic  collection  a  new  Rhabdocoelid  in  the  group  Oeoplanids,  and 
mth  relations  with  Rhodope,  The  name  Rhodoplana  is,  therefore,  pro- 
posed. 

Beep  Sea  Nemertines.S  —  F.  F.  Laidlaw  gives  a  brief  account  of 
two  Pelagonemertidae,  obtained  by  the  Indian  Marine  Survey,  which 
represent  new  genera.  Dinonemertes,  which  is  closely  allied  to  Plankto- 
iiamertes^  is  a  broad,  flattened,  hyaline  worm,  with  mouth  and  proboscis 
openings  separate.  Bathynemertes  is  a  new  genus  whose  position  is 
somewhat  oliscure  ;  it  differs  from  all  the  other  Pelagonemertidae  in  the 
shape  of  the  body,  and  when  better  known  may  require  the  formation  of 
a  special  family  for  its  reception. 

♦  Zool.  Anzeig.,  xxx.  (1906)  pp.  142-68. 

t  Proc.  Roy.  Soc.,  series  B,  Ixxvii.  (1906)  No.  B  514.  pp.  66-8. 

X  Comptes  Rendus,  cxlii.  (1906)  pp.  718-19. 

§  Ann.  Nat.  Hist.,  xcviii.  (1906)  pp.  186-8  (1  pi.). 
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Incert»  Sedis. 

New  Species  of  CephalodiscoB.*  — E.  Ray  Lankester  deecribes  G. 
mffr$8cens  sp.  n.,  dredged  by  the  'Discovery/  in  100  fathoms,  near 
Yicloria  Land,  in  the  ioitarctic  Ocean.  The  colony  is  massive,  the  test 
nearly  transparent,  somewhat  opalescent,  and  with  a  slight  yellowish- 
brown  tint  A  beaatifol  photograph  of  a  portion  of  the  colony  is  given. 
The  poljpides  are  deeply  pigmented  and  appear  black  to  the  naked  eye. 
The  pigmented  cells  are  superficial,  and  are  in  reality  brownish-yellow 
cells  with  one  or  two  black  spots  of  small  size.  This  new  species  is 
deaiiy  marked  off  from  C.  dodecalophus  by  the  massiveness  of  the  colony, 
the  bkckness  and  the  large  size  of  the  polypides  (three  times  as  long  as 
those  of  C.  dodecalophus),  and  by  the  restriction  of  the  polypides  and 
their  bads  to  separate  tnbes. 

Beptant  Beid  Polyzoa.f — W.  D.  Lang  contributes  some  interesting 
facts  regarding  the  family  Eleidse,  which  can  only  be  enumerated  here. 
He  describes  a  means  of  determining  by  zocecial  characters  the  reptant 
**  species  "  within  the  groujp,  discusses  the  validity-of  the  "  genera  "  form- 
ing it,  tJie  occurrence  in  England  of  one  of  the  "genera,  &mimMto/«i, 
hiSierto  unrecorded  from  Britain,  and  considers  the  phenomenon  of  local 
groups  of  zooecia  having  characters  differing  from  those  of  the  rest  of 
die  zoarium. 

Old  Age  in  Brachiopods.f — H.  W.  Shimer  summarises  the  principal 
dwracters  which  accompany  old  age  in  Brachiopods.  Senility  is  first 
shown  at  the  cardinal  angles,  and  thence  it  spreads  progressively  to 
the  anterior  portion  of  the  shell.  Hence  it  is  at  the  cardinal  angles 
that  we  look  for  the  first  expressions  of  old  age — as  a  change  in  the 
angle  of  curvature,  lameUose  growth  lines,  flattening  of  ribs,  and  develop- 
ment of  a  groove  at  the  junction  of  the  valves.  When  these  characters 
do  not  appear  simultaneously  on  the  shell,  they  appear  in  a  definite 
order — viz.  (1)  flattening  of  ribs ;  (2)  lameUose  development  of  con- 
centric growth  lines ;  (8)  change  in  the  angle  of  curvature ;  (4)  formation 
of  a  groove  at  the  junction  of  the  valves ;  and  (5)  flattening  of  sinus  and 
fold.  Originating  thus  at  the  cardinal  angles,  these  gerontic  features 
are  pushed  farther  and  farther  forward  until  in  paragerontism  they  are 
present  on  the  most  anterior  portion  of  the  shell. 

Botifera. 

Bdelloid  Botifera  of  the  Forth  Area.§ — James  Murray  enumerates 
53  species  of  Bdelloids  obtained  from  moss  gathered  on  hill-top  and  in 
peat'bog,  on  trees,  walls,  and  rocks,  by  road-sides,  and  in  streams,  also  a 
few  from  samples  of  Lemna  and  other  pond  weed,  and  some  seaweeds. 
One  new  species,  GcUlidina  mierocephala,  is  figured  and  described,  as  well 
as  a  variety  of  FhUocUna  brevipes.    The  author's  method  of  obtaining  the 

•  Proc.  Roy.  Soc.,  series  B,  Ixxvi.  (1905)  No.  B  611,  pp.  400-2  (1  pi.), 
t  Geol.  Mag.,  No.  600  (1906)  pp.  60-9  (12  figs.). 

♦  Amer.  Nat.,  xl.  (1906)  pp.  96-121  (30  figs.}. 

f  Proc.  Roy.  Phys.  Soc.  Edinburgh,  xvi.  (No.  5)  pp.  215-229  (1  pi.). 
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Bdelloids  and  other  moss-haunting  Rotifers  is  worth  repeating  here. 
The  moss  is  washed  vigorously  in  a  vessel  of  water  ;  the  water  is  then 
strained  through  a  coarse  silk  net  (No.  6  bolting  silk),  which  retains  all 
moss  stems,  leaves  and  larger  debris,  but  allows  aU  Botifers  to  pass 
through.  The  water  is  then  strained  a  seoond  t'me,  or  condensed, 
through  a  silk  net  (No.  16  or  17)  fine  enough  to  retain  all  Rotifers. 
The  condensed  material  should  be  examined  as  soon  as  possible,  as  many 
species  do  not  live  long  under  these  altered  conditions. 

Botifera  of  Eew  Gardens.*— In  a  volume  published  by  the  Director, 
and  giving  an  account  of  the  Wild  Fauna  and  Flora  of  the  Royal 
Botanic  Gardens,  Kew,  C.  F.  Rousselet  enumerates  120  species  of 
Rotifers  which  he  has  observed  in  tlie  waters  within  this  area.  Some 
interesting  forms  were  obtained,  but  no  new  species  was  discovered. 

Marine  Rotifera  of  Norway .f—O.  I.  Lie-Pettersen  has  studied  the 
marine  Rotifers  of  the  Norwegian  coast  district  near  Bergen,  including 
the  fjords  and  brackish  water  pools  on  the  islands,  and  enumerates  31 
species,  9  of  which,  mostly  Synchaetae,  are  Plankton  Rotifers  living  in 
the  open  sea.  The  following  5  species  are  described  as  new  :  StpichcUa 
curvata,  Notommata  gravUata^  PUurotrocha  bidentatay  Diglena  rousseleU^ 
Mastigocerca  marina,  which  seems  to  be  identical  with  Diurdla  marina 
of  Daday.  The  drawings  of  the  jaws  are  obviously  incorrect,  as  they 
cannot  possibly  work,  and  the  manubria  are  joined  to  the  rami  insteaa 
of  to  the  unci. 

Rotifera  of  Norfolk.^ — R.  Freeman,  having  studied  for  one  week  in 
1904,  the  Rotifers  at  the  Norfolk  Biological  Station  at  Sutton  Broad, 
gives  a  list  of  120  species  observed  bv  him,  with  a  few  remarks  on  their 
occurrence,  and  on  the  method  of  collection  and  work. 

Ciliated  Infusorians  within  Eggs  of  Rotifer.  §  —  H.  Charlton 
Bastian  describes  the  occurrence  of  a  single  large  specimen  of  the 
ciliated  Infusorian  Otostoma  inside  the  egg  of  Hydatina,  and  also  the 
segmentation  of  the  apparent  contents  of  the  egg  into  12-20  spherical 
masses,  which  develop  into  young  forms  of  Vorticdla  and  Oxt/tricha. 
He  believes  that  the  egg-substance  is  actually  transformed  into  the 
Infusorian  or  Infusorians— a  case  of  heterogenesis — ^and  he  carefully 
notes  the  stages  of  the  transformation.  Those  who  are  unable  to  accept 
Bastian's  interpretation  must  offer  some  other — e.g.  that  Rotifers'  eggs 
are  liable  to  be  parasitised. 

Eohinoderma. 

Skin-Glands  of  Echinaster.||— Pb.Bartels  finds  that  the  large  skin- 
glands  of  Echinaster  sepositm  are  wholly  epithelial  invaginations.  Into 
the  lumen  of  the  simple  gland  cells  are  liberated  from  the  periphery  and 
burst,  giving  rise  to  mucus.    The  glands  are  surroundejd  by  strong  con- 

*  Kew  Bulletin,  add.  ser.,  v.  (1906)  pp.  68-73. 

t  Bergens  Museum  Aarbog,  x.  (1905)  pp.  3-44  (2  pis.). 

X  Trans  Norfolk  and  Norwich  Nat.  Soc.,  viii  (1905)  pp.  188-47. 

§  Proc.  Roy.  Soc.,  series  B,  Ixxvi.,  No.  B  511  (1905)  pp.  885-92  (1  pi.). 

I  Zool.  Anzeig.,  xxix.  (1906)  pp.  639-40. 
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Dectire-tissne  fibres,  but  there  are  none  in  the  interior.  When  the  star- 
fish is  irritated  and  contracts  its  skin,  small  drops  ooze  oat,  and  it  ia 
likelj  that  the  secretion  has  some  protective  significance. 

Hodifieations  in  Development  of  Sea-Urchins.*— Earl  Peter  has 
made  experiments  with  the  e^gs  of  Sphcsrechinus  granvlaris^  in  order  to 
detemiine  "'  individual  variations  in  development.'*    He  finds  that  the 

Sstrolae,  which  were  reared  at  a  temperature  higher  than  the  normal,, 
velop  quickly,  and  show  much  greater  deviations  in  the  number  of 
primary  meaenohyme  cells  than  those  reared  in  cold  sea-water. 

Anatomy  of  Pentacrina8.t — A.  Beichensperger  gives  an  account  of 
the  antiambnlacral  nerve  system,  the  ''  chambered  organ  "  and  cirrus- 
Twela,  the  dorsal  or  glandular  organ,  and  the  gonadls  in  PmUacrinus 
deeorus  Wy.  Th.  The  chambered  organ  is  formed  of  a  thin  layer  of 
oonnective-tiasae  provided  with  a  distinct  endothelium.  All  its  parts, 
contain  dark  granules  of  doubtful  nature.  Its  five  chambers  end  blindly, 
it  sends  branches  into  the  stem,  and  these  are  connected  with  cirrua 
TeaKls. 

CoBlentera. 

Medoss  firom  Amboina4 — Otto  Maas  reports  on  a  collection  of  2S 
forms  made  by  Bedot  and  Pictet.  There  are  no  new  species,  but  the 
collection  is  of  much  interest  as  showing  the  very  wide  distribution  of 
pelagic  and  littoral  Medusae. 

Onto^ny  and  Interpretation  of  Siphonophore  Colony.f— B.  WoU 
tereck  gives  some  notes  on  Siphonophore  development,  and  endeavours 
(o  explain  the  Siphonophore  stock  and  its  parts.  The  Chondrophorse- 
(Vdhlla)  in  their  simple  plan  of  structure  are  remote  from  the  Calyco- 
jioridaB ;  they  consist  only  of  the  two  chief  zooids  (planula-primuwy- 
poljp  and  terminal  medusa)  and  of  the  products  of  the  proliferation 
Mue  (blastoetyle,  with  tertiary  medusae).  These  simplest  Siphonophorea 
show  in  their  development  a  hint  of  relationship  with  the  Narcomedusae^ 
—viz.  two  rudimentary  balancing  tentacles  of  the  primary  zooid.  The 
Siphonophore  stock  may  be  regaled  as  an  individiml  in  Huxley's  sense- 
(a  chain  of  forms  from  egg  to  egg),  which  is  differentiated  into  a  great 
nmnber  of  person-zooids  and  organ-zooids.  Certainly  the  primary 
woid  (planula),  which  becomes  the  primary  polyp,  forms  an  aborsJ 
ttolon,  which  is  separated  into  terminal  organ  and  circumpolar  prolifera- 
tion zone  (stem).  The  Siphonophore  stock  may  be  derived  from  pelagic 
bipolar  organisms  ("  Bipolaria  "  or  primitive  hydroid  larvae),  whose  aboral 
pole  in  the  Narcomedusae  of  to-day  became  a  proliferating  stolon,  with  a 
Q)ecial  terminal  organ. 

Dilution  in  Alcyonaria.|| — Edith  M.  Pratt  discusses  the  structure 
and  food  of  Aleyonium,  Sarcophytum^  Lobopht/tum,  and  Sclerophytum^ 
and  gives  the  results  of  her  feeding  experiments  on  Alcyonium  digitatumy 

•  SB.  k.  Preu88  Akad.  wigs.  Berlin,  xl.-xli.  (1906)  pp.  884  9  (4  figs.). 

t  BaU.  MuB.  Comp.  Zool.  Harvard,  xlvi.  (1905)  pp.  169-200  (3  pU.). 

X  R6v.  Suisse  Zool.,  xiv.  (1906)  pp.  80-107. 

S  Zeitschr.  wiss.  ZooL,  Ixxxii.  (1905)  pp.  611-37  (21  figs.). 

I  Quart.  Joum.  Micr.  Soi.,  xlix.  (1905)  pp.  327-62  (3  pis.). 
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•confirmed  on  CoralUum  rubrum.  Solid  particles  of  carmine  are  ingested 
by  the  endoderm  cells  of  the  mesenterial  filaments,  body-wall,  and  endo- 
dermal  canals.  The  endoderm  cells  of  the  ventral  mesenterial  filaments, 
the  body-wall,  the  canals,  and  cords  in  the  mesogloea,  are  frequently 
amoeboid.  The  presence  of  ingested  carmine  particles  in  the  cells  of 
the  mesogloeal  plexus  indicates  that  they  have  been  conveyed  from  the 
•coelenteric  cavities  of  the  zooids  to  portions  of  the  colony  apart,  or  even 
remote,  from  the  zooid.  The  cells  of  the  so-called  "  mesogloeal  nerve 
plexus  "  are  amoeboid,  and  the  so-called  "  nerve-fibres  "  are  their  pseudo- 
podia.  The  mesogloeal  plexus  is  more  intimately  connected  with  the 
^ndodermal  than  with  the  peripheral  ectoderm  tissues,  and  the  so-called 
"nerve-cells  and  fibres"  are  inmiigrant  endoderm  cells,  forming  a 
nutritive  as  well  as  a  sensitive  plexus.  Another  interesting  point  is 
that  a  reduction  of  the  digestive  surface  in  tropical  forms  is  associated 
with  a  corresponding  increase  in  the  number  of  zoochlorellae. 

Monograph  on  Primnoidie.* — J.  Yersluvs  has  done  a  notable  piece 
of  work  in  his  memoir  on  the  Primnoids  of  the  Siboga  Expedition.  He 
has  not  only  described  numerous  new  and  interesting  species,  but  he  has 
put  our  knowledge  of  the  whole  family  on  a  more  secure  basis.  BLis 
discussion  of  the  architecture  of  the  polyps  is  accompanied  by  a  series  of 
•exceptionally  fine  text-figures,  and  the  phylogenetic  discussion  is  also  very 
valuable.    There  is  a  suggestive  chapter  on  geographical  distribution. 

Sclerites  and  Canals  of  Primnoids.t— F.  Menneking  has  studied 
Stachyodes  amhigua  Studer,  Oaligorgia  flabelluin  Ehrb.,  Catypiraphora 
-agasiizii  Studer,  AnrnkUaphis  dbktina  Studer,  and  Thouarella  variabilis 
Studer.  In  these  ne  finds  a  canal-svstem  of  eight  main  canals  and 
numerous  accessory  canals,  except  in  the  species  of  AmphHaphis^  which 
has,  apart  from  accessory  canals,  only  four  main  canaJs.  All  the  five 
species  have  a  more  or  less  strongly  marked  siphonoglyph  on  the  dorsal 
surface  of  the  polyp.  The  end  of  the  partitions  between  the  eight  main 
•canals  shows  a  triangular  thickening,  perhaps  a  vestige  of  a  mesenteric 
filament.  The  partitions  are  derived  from  mesenteric  folds.  All  the 
species  had  ova  in  the  canals.  The  analogy  between  the  internal  stnic- 
ture  of  Amphilaphis  abietina  and  that  of  Pennatulids  is  commented  on. 

Axifr  of  Alcyonarians.t — Th.  Studer  contrasts  the  view  of  von  Koch 
And  others  that  the  axis  is  a  sim^e  excretion  of  the  ectoderm,  with  the 
view  of  Lacaze-Duthiers,  and  K6lliker  (to  which  he  has  previously 
expressed  his  adherence),  that  the  axial  skeleton  is  formed  either  by  the 
mesogloea,  or  by  formed  elements  which  penetrate  from  the  ectoderm 
into  the  gelatinous  mass  of  the  intermediary  substance.  In  Scleraxonia 
the  axis  is  due  to  spicules,  which  have  their  origin  in  the  mesogloea  ;  in 
Alcyonium  palmatum  the  mesoglaaa  gives  rise  to  homy  substances ;  in 
Eunicella  graminea  the  spicules  have  an  important  role  in  making  the 
axis,  forming  centres  around  which  the  homy  substance  is  deposited. 
They  are  subsequently  absorbed.  From  a  study  of  TeUsto  and  Ctefe- 
£orgiay  Studer  has  been  led  to  the  theory  that  in  omer  cases  (Gorgonaceae) 

*  Siboga-Ezpeditie,  Monographie  ziiio.  (Leiden,  1906)  pp.  187  (10  pis.,  178  figs., 
1  map.)  t  Arch.  Natur.  Ges.,  ixxi.  (1906)  pp.  246-66  (2  pis.). 

X  Arch.  Sci.  Phys.  Nat.,  xx.  (1906)  pp.  681-4. 
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tbere  may  be  a  similar  mode  of  origin — that  the  axis  is  formed  inde- 
pendenilj  inside  each  axial  polyp,  filling  up  most  of  its  gastral  cavity, 
and  only  uniting  secondarily  with  the  orainary  lateral  polyps. 

Porifera. 

Ifew  Silicions  Sponges.* — L.  Baer  describes  collections  from 
Zanzibar,  Cape  Town,  and  Tahiti,  twenty  species  in  all.  Fifteen  of  these 
are  new,  and  of  TBdania  digUata  Schmidt  three  varieties  are  established, 
mainly  on  aoconnt  of  their  external  form  and  the  characters  of  the  canal 
ijsteni. 

Califomian  Sponges.f — F.  Urban  describes  very  fully  four  new 
species  of  calcareous  sponges  from  Monterey  Bay,  California,  of  the 
genera  Leucosolenia^  SycanS-a,  and  Leueandra.  Particular  attention  has 
been  given  to  the  dimensions  and  angles  of  the  spicules  of  the  various 
regions. 

Protozoa. 

Btmotnre  of  Cytoplasm  in  Protozoa.}  —  E.  Faure-Fremiet  distin- 
guisheatbe  cytoplasm  proper  (including  hyaloplasm  and  paraplasm)  from 
atdosed  '^  spheroplastB,"'  which  do  not  represent  the  intimate  structure 
of  die  protoplasm  (as  Eunstler  thinks),  but  are  elements  comparable  to 
the  lencites  of  plants.  They  have  a  certain  individuality  ;  they  multiply 
by  division  ;  they  can  elaborate  products  necessary  to  life. 

AmcBboid  Movements.!  —  L.  Rhumbler  defends  his  mechanical 
theoiT  of  Borfaoe-tension  movement  in  Amahay  and  points  out  that  it  is 
not  dependent  on  the  movements  termed  '*  Fontanen-stromung,'*  whose 
exiBtenoe  Jennings  calls  in  question.  These  movements,  though  not 
frequent,  certainly  do  occur  in  some  Amaha\  it  is  not  their  uncon- 
diticmal  necessity,  but  their  theoretical  value  as  a  starting  point,  which 
aoooontfi  for  their  occupying  the  chief  place  in  the  autiior^s  theories. 
It  is  not  claimed  that  diere  is  more  than  a  parallel  value  or  **con- 
TOgence  *^  shown  in  the  comparative  experiments  with  organic  and  in- 
dganic  mechanics ;  the  chemistry  in  both  is  fundamentally  different. 
It  is  possible  that  in  the^lm^^  resides  a  "  Miniaturpsyche  " — an  energy 
of  onlnaown  character,  and  not  necessarily  metaphysical  because  absent 
in  the  inorganic  Jennings^  latest  observations  do  not  bear  upon  the 
aothor^s  interpretations  in  uiis  respect. 

Idfe-History  of  Hypotrichous  Infu8oria.|| — Lorande  Loss  Woodruff 
loa  naade  an  interesting  experimental  study  on  species  of  Oxytricha, 
Pleuratrieha^  and  Oastrostyla^  with  the  main  object  of  ascertaining  if 
the  life-history  is  characterised  by  "  cycles,'*  and  if  so,  how  these  are 
marked  by  cytological  changes  and  related  to  environmental  influences. 

AH  the  cultures  furnished  evidence  that  the  species  pass  through 
pcfiods  of  greater  and  less  vitality  as  measured  by  rate  of  division. 

♦  Arch.  Natur.  Ges.,  Ixxii.  (1906)  pp.  1-32  (5  pis.). 

t  Tom.  oit.,  pp.  33-76  (4  pU.). 

I  Comptes  Bendui,  ozlii.  (1906)  pp.  56-60. 

§  Zeitsohr.  wiss.  ZooL,  Ixzziii.  (1905)  pp.  1-52  (23  figs.). 

I  Jonrn.  Exp^r.  Zool.,  ii.  (1905)  pp.  585-632  (3  pis.). 
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The  periods  of  depression  lead  bo  death  of  the  caltare  if  subjected  con- 
tinnooslj  to  the  same  environment. 

A  cycle  is  a  periodic  rise  and  fall  of  the  fission-rate,  extending 
over  a  varying  number  of  '*  rhythms/^  and  ending  in  the  extinction  of 
the  race  unless  it  is  **  rejuvenated  "  by  conjugation  or  by  changed  en- 
vironment. A  '* rhythm**  is  a  minor  periodic  rise  and  fall  of  the 
fission-rate,  due  to  some  unknown  factor  in  cell-metabolism,  from  which 
recovery  is  autonomous. 

Changes  in  environment,  e.g.  treatment  with  extract  of  beef,  will 
revive  the  lagging  functions  during  the  descending  cycle.  Seasonal  and 
temperature  changes  have  no  apparent  influence  on  the  cyclical  fluctua- 
tions of  vitality.  Variation  in  temperature,  however,  undoubtedly 
affects  somewhat  the  daily  rate  of  division — if  not  directly,  at  least 
through  the  food  supply.  The  number  of  generations  in  a  cycle  is  not 
at  all  constant,  and  duration  in  time  seems  of  no  significance. 

Periods  of  depression  are  marked  by  the  greatly  decreased  fission- 
rate,  comparatively  frequent  pathological  divisions,  increased  vacuolisa- 
tion  of  the  cytoplasm,  distortion  and  fragmentation  of  the  macronudei, 
numerical  increase  of  the  micronuclei,  and  reduction  of  the  ciliary 
apparatus.  The  organisms  are  small  during  periods  of  high  reproduc- 
tive activity,  and  increase  in  size  as  '*  degeneration  **  advances.  Just 
before  extinction  there  is  a  secondary  reduction  in  size.  Throughout 
the  entire  period  of  the  cultures  no  tendency  to  conjugate  was  seen. 
Experiments  showing  extreme  sensitiveness  to  solutions  of  salts  are 
recorded  ;  the  results  differ  at  various  periods  in  the  life-cycle.  Light 
has  little  or  no  direct  effect  on  the  division-rate  of  Oxytricha  fallax, 

Coigngation  in  Infosoria.*— J.  Yersluys  shows  how  partial  karyo- 
gamy  or  conjugation  may  be  deduced  from  total  karyogamy  or  copula- 
tion, and  considers  that  the  former  has  gradually  arisen  from  the 
latter,  mainly  as  a  result  of  the  increasing  complication  in  the  structure 
of  the  Infusoria,  and  perhaps  favoured  also  by  the  great  independence 
of  the  specialised  sex  nuclei.  The  relation  between  the  two  types  is 
clearly  set  forth  in  diagrammatic  form.  It  is  also  pointed  out  that 
partial  karyogamy  is  limited  in  distribution,  though  less  so  than  Lang 
has  supposed,  which  is  against  the  view  that  it  is  primitive. 

Trophoplasmic  Spherules  in  Ciliata.f— J.  Kunstler  and  Ch.  Gineste 
describe  under  this  title  vesicular  elements  in  the  endoplasm  of  Opalina^ 
etc.,  which  sometimes  show  a  central  nodule  or  internal  granules,  and 
which  multiply  by  fission,  preceded  by  the  division  of  the  internal 
nodule. 

New  Peridinid.J— C.  A.  Kofoid  describes  from  the  plankton  of  the 
Pacific  at  San  Diego  Station  representatives  of  Heterodinium,  a  newsenns 
of  Peridinidae,  differing  entirely  from  Peridinium  as  regards  its  uiecal 
plates.  It  belongs,  with  GeraUum^  Peridinium^  and  ProtoceraUum^  to 
the  sub-family  Ceratiinae,  and  is  divisible  into  three  sub-genera — 
Sphcerodinium^  Euheterodinium^  and  Platydinium, 

*  Biol.  Centralbl.,  xxvi.  (1906)  pp.  46-62  (2  figs.). 

t  CJomptes  Rendus,  cxli.  (1905)  pp.  907-8. 

X  Univ.  California  Publications  (Zoology)  ii.  No.  8  (1906)  pp.  341-68  (3  pU.>. 
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Stmctnre  of  Oonyaulax  triacantha.* — C.  A.  Eofoid  describes  the 
thecal  stzuctare  of  this  imperfectly  known  Peridinid.  Its  occnrrence  in 
Alaskan  waters,  and  the  previons  records  of  its  apnearance  in  the 
plankton  off  the  coasts  of  Norway,  Iceland,  Shetland,  and  Finland, 
indicate  that  it  is  a  boreal  neritic  species  of  wide  distribution. 

FlagellateB  in  Hmnan  Alimentary  CanaLf — A.  Bosenfeld  reports 
the  presence  of  Trichomonas  inisstinalis  in  the  weakly-alkaline  fluid  of 
the  stomach  of  four  advanced  cases  of  stomach  cancer,  in  the  gastric 
juice  of  a  non-cancerous  person,  and  also  amongst  the  contents  of  carious 
teeth.  Their  presence  in  the  intestine  does  not  appear  to  have  patho- 
logical significance. 

TUgellata  in  Melophagua  ovinus.t— C.  Pfeiffer  records  and  de- 
monstrates the  occurrence  of  various  developmental  stages  of  trypano- 
lome-like  parasites  in  the  gut  of  Mdophagus  ovinus  from  the  sheep. 
The  female  appears  to  be  more  markedly  infected  than  the  male,  and  m 
the  former,  moreover,  observation  of  the  living  parasites  is  easier.  The 
fiageUates  belong  to  tiie  genus  Herpetomoruu. 

Diatinetiona  between  Spades  of  Trypanosoma^— R.  Eoch  discusses 
the  difficult  of  establishing  secure  distinctions  between  the  different 
gpecies  of  Trypanosome.  Already  the  number  of  described  forms  is 
rapi^y  mounting  up,  and  it  is  much  to  be  desired  that  the  specific 
duoacters  should  be  well  defined.  Besides  T.  brucei  (tsetse  disease), 
T.  evansi  (Surra),  T.  equvperdum  (Dourine),  T.  eqvinum  (mal  de  Caderas), 
T.gamhiense  (sleeping  sickness),  other  forms  are  now  engaging  attention, 
and  it  is  uncertain  how  far  all  the  named  species  are  distinct.  A  new 
species  ^oiild  not  be  established  unless  the  essential  features  of  the  lif e- 
faittory  are  known.  Eoch  discusses  in  particular  the  relations  of  T. 
hmeei  and  T.  gamhimse.  In  the  former  there  is  a  small  roundish 
blepharoplast,  1  /a  in  diameter;  in  the  latter  there  is  a  strikingly 
kqge  blepharoplast,  1*5  fi  in  br^th  and  2*5  /a  in  length,  which  Ues 
tnuisveTsely  to  the  long  axis  of  the  cell.  The  following  measurements 
may  be  useful : — 


Length. 

BreMlth. 

T.  brveei,  female 

.     25-0 /i 

3-6    n 

T.  gambknte,  female   . 

.     87-0  „ 

3-0    „ 

T.  bntcei,  male . 

•     40-2  „ 

2-1    „ 

T.  gambtmst,  male 

.     34-0  „ 

0-85  „ 

Ceylonese  H»matozoa.|| — ^Aldo  Gastellani  and  Arthur  F.  WUley 
diacosB  (1)  some  free,  unpigmented  Gregariniform  bodies  observed  in 
the  Uood  of  man  and  birdis ;  (2)  pigmented  endoglobular  parasites. of  a 
Gecko,  which  they  refer  to  a  new  ^enus  of  Hsemamoebid»  {ffctmo- 
cftUdium  sitnondi) ;  (3)  a  Haemogreganne  {Hotmogregarina  nicoruB  sp.  n.) 

•  ZooL  Anzeig.,  xxx.  (1906)  pp.  102-6  (1  fig.). 

t  Deatoch.  med.  Woohenschr.,  xlvii.  (1904 ).  See  also  Centralbl.  Bakt.  Parasit., 
xzxrii.  (1906)  p.  611. 

;  Zeitechr.  Hyg.  Infect.,  1.  (1905)  p.  824.  See  also  Centralbl.  Bakt.  Parasit., 
rrxvil  (1906)  pp.  611-12. 

§  SB.  k.  Preoss.  Akad.  wiss.  Berlin,  xlv.-xlviii.  (1905)  pp.  958-62. 

I  Qoart.  Joom.  Micr.  Sol.,  zlix.  (1905)  pp.  388-402  (1  pi.). 

Juns  20th.  1906  r 
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from  an  amphibious  tortoise,  Nieoria  tr^uga ;  (4)  a  related  form  from 
TropidonotuB  piscatar.  They  also  make  some  notes  on  Trypanosomes 
and  Filarise. 

Hiematozoa  from  Partridge  and  Turkey.* — A.  Laveran  and  Lncet 
describe  from  the  Hungarian  partridge  (JPerdix  cinerea)  a  parasite  which 
seems  to  be  Hamamaba  relkta^  known  to  pass  part  of  its  life-history  in 
the  mosquito.  In  the  white  blood  corpuscles  of  turkeys  (which  died  of 
perityphlo-hepatitis)  they  found  a  new  species  which  they  name  Hama" 
nueba  smiOii. 

Babesia.t — Max  Liihe  discusses  this  blood-parasite  (  =  Piroplasma 
Patton,  1895)  which  occurs  in  two  forms — a  pear-shaped  form  within, 
and  an  amoeboid  form  on  the  surface  of  the  erythrocytes.  It  is  probable 
that  the  former  are  gametocytes,  the  latter  asexual  stages. 

Affinities  of  Haplosporidia.J— M.  CauUery  and  F^lix  Mesnil  give 
the  results  of  researches  upon  the  families  Haplosporidiidse,  Bertramiidse, 
Coelosporidiidse,  and  other  forms  of  both  doubtful  and  certain  affinity 
with  the  Haplosporidia.  They  conclude  that  the  families  reviewed 
should  be  classed  m  a  special  oraer  of  the  Neosporidia.  In  die  general 
simplicity  of  their  development  and  the  simple  structure  of  their  spores 
Uiere  is  some  ground  for  placing  them  at  the  base  of  the  Sporozoa,  at 
least  of  the  Sporozoa  endosporea.  They  show  affinity  with  the  Plas- 
modiophoread. 

Hiemosporidia  of  Bat8.§ — A.  Schingareff  has  endeavoured,  without 
much  success,  to  throw  light  upon  the  life-history  of  the  three  known 
species  of  Hcemoaporidia  in  bats.  Experiments  with  mosquitos  were 
unsuccessful  in  producing  infection,  and  it  is  thought  that  the  carrier 
may  be  Nycteribia,  an  msect  which  feeds  on  the  blood  of  the  bats. 
Nothing,  however,  in  any  way  resembling  sporocysts,  such  as  are  found 
in  inf e^ed  mosquitos,  were  found  in  sections  of  the  gut  of  Nycteribia, 
and  the  question  of  infection  thus  remains  open. 

Life- History  of  Pleistophora  pe];iplanet»,  Lutz  and  Splendore.|| — 
W.  S.  Perrin  gives  an  outline  of  the  life-history  of  this  Myxosporidian, 
which  infests  the  Malphigian  tubules  and  intestine  of  Pmplamia 
crimtalis.  There  are  two  very  definite  phases :  a  trophic,  characterised 
by  an  almost  excessive  multiplication  leading  to  auto-infection,  and  a 
propagative  phase,  characterised  by  a  cessation  of  trophic  activity  and 
the  formation  of  resting  spores.  In  these  features  it  resembles  Thelo- 
harm  mUlleriy  and  by  no  means  agrees  with  Schaudinn^s  grouping  of  the 
Sporozoa  into  Telosporidia  and  Neosporidia  in  terms  of  the  period  at 
wnich  sporulation  occurs.  This  grouping  is  probably  well-grounded,  bat 
must  be  expressed  in  other  terms.  Another  point  of  interest  in  this 
life-history  is  afforded  by  the  existence  of  residuary  nuclei  and  proto- 
plasm, wtuch  die  off  while  sporulation  is  taking  place.    A  fuller  paper 

*  Oomptes  Bendus,  oxli.  (1905)  pp.  678-6. 
t  Zool.  Anzeig.,  xzx.  (1906)  pp.  45-52. 
t  Arch.  Zool.  Exp^r..  iv.  (1905)  pp.  101-81  (8  pis.). 

§  Mikrobiol.  Ges.  St.  Petersburg,  1905.  See  also  Gentralbl.  Bakt.  Parasit., 
zzzviii.  (1906)  pp.  12-13. 

0  Proo.  Cambridge  Phil.  Soc.,  xiii.  (1906)  pp.  204-8. 
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JB  promiiBed,  discussing  the  meaning  and  homologies  of  these  features. 
A  note  is  added  upon  another  parasite  of  Fenplaneta,  which  is  probably 
an  nndescribed  Myxosporidian. 

Wall  of  Myxosporidian  Spores.* — L.  L^r  and  E.  Hesse  find  that 
the  sporal  wall  is  not  a  simple  secretory  product,  but  is  always  formed 
from  two  parietal  oeUs,  each  of  which  forms  one  of  the  valves  of  the 
qnre. 

New  Micrtwporidian  from  Loach,  t  —  Casimir  C^pMe  describes  a 
nre  cryptocystic  Microsporidian — Plmtophora  macrospora  sp.  n. — found 
once  in  Cobkis  harhattda  in  Dauphiny. 

Beproduetion  of  Monocystid  aregarine8.t— L.  Brasil  describes  the 
changes  which  occur  in  the  cyst  of  the  species  of  Monocystis  found  in 
the  earthworm,  and  which  lead  to  the  formation  of  gametes.  Three 
kinds  of  mitosis  appear  to  occur.  What  is  perhaps  more  important, 
Aere  is  a  dimorphism  of  gametes  produced  from  one  cyst.  The  two 
^regarines  which  become  apposed  m  conjugation,  do  not  give  rise  to 
absolutely  similar  gametes.  There  is  a  conjugation  of  the  larger  and 
soaller  gametes — a  hitherto  overlooked,  slight,  out  real  anisogamy. 

IlentheroBchison  dnboscqi,  a  new  Sporozoon.§ — L.  Brasil  describes 
this  new  parasite,  from  the  intestine  of  Scoloplos  armiger  at  Luc  sur 
Mer.  It  occurs  attached  to  the  epithelium  usually,  but  is  sometimes  free 
in  the  gat.  It  is  a  relatively  rare  parasite,  occurring  in  August  and 
Sept^ber  in  one  individual  in  twenty.  The  infected  Annelids  usuaUy 
emtahi  many  parasites :  there  are  often  nearly  100  in  a  section  10  fi  in 
thickneffi.  The  parasite  is  dome-shaped,  80  /a  long,  and  carries  a  sharp 
pomt,  which  is  sometimes  bent  like  a  hook,  upon  the  convexity.  The 
use  bears  a  double  set  of  lobes  which  penetrate  into  the  epithelium. 
There  appears  to  be  a  long  series  of  schizogonic  multiplications;  the 
iDfinosoites  are  small  and  daviform.  In  its  extra-cellular  schizogony, 
md  extra-cellular  growth  of  merozoites,  and  in  the  pari  passu  increase 
in  the  number  of  nuclei,  and  the  dimensions  of  the  schizont,  this  new 
form  approaches  the  Schizogregarines,  but  nothing  is  yet  known  of  the 
conjugating  stage. 

*  Oomptes  Rendus,  czlii.  (1906)  pp.  720-2  (8  figs.). 

t  Tom.  cit.,  pp.  56-6. 

X  Arch.  Zool.  Ezp^r.,  iv.  (1906)  pp.  69-99  (2  pis.). 

§  Arch.  Zool.  Exp^.,  iv.  (1906)  Notes  et  Revue,  pp.  xvii.-xxii.  (5  figs.). 
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BOTANY. 

GENERAL, 
Including  the  Anatomy  and  Physiologry  of  Seed  Plants. 

Ojrtologyj 
inoludlnff  Cell  Contents. 

Micro-chemistry.* — 0.  Richter  gives  a  very  useful  account  of  the 
advances  in  botanical  micro-chemistry  since  the  appearance  of  Zimmer- 
mann's  *  Botanischer  Mikrotechnik,'  in  1892.  There  is  also  a  useful  Ust 
of  new  vegetable  substances  which  have  been  described  of  late  years, 
with  the  name  of  their  discoverer,  and  a  description  of  their  nature. 

Protoplasmic  Continuity.f — T.  WulfF  has  studied  protoplasmic 
continuity  in  Monocotyledons,  and  has  demonstrated  the  existence  of 
"  plasmodesmen  "  between  the  mesophyll  ceUs  and  the  mesophyll  and 
epidermal  cells  of  the  leaf  of  various  cereals ;  and  between  the  endo- 
sperm cells  and  the  cells  of  the  aleurone  layer  in  the  seed  of  oats. 

Sexuality  of  Ascomycetes.! — Although  the  presence  of  a  normal 
sexual  fusion  of  nuclei — in  addition  to  the  ascus  fusion — is  now 
indisputably  proved  for  a  number  of  Ascomyoetes,  yet  normal  sexuality 
is  clearly  not  present  in  all  cases.  A  number  of  forms  have  been  known 
for  some  time  in  which  there  is  no  antheridium,  but  the  development  is 
otherwise  normal.  V.  H.  Blackman  and  H.  C.  Praser  have  for  the 
first  time  investigated  one  of  these  forms  cytologically.  In  Humaria 
granulata^  a  coprophilous  member  of  the  Discomycetes,  the  ascogonium, 
which  is  a  multi-nucleate  "  ccenogamete,"  like  that  of  Pyronema^  is 
borne  on  the  end  of  a  short  branch.  The  ascogonium  develops  normal 
ascogenous  hyphse,  but  there  is  no  antheridium,  and,  therefore,  no  cell 
fusion.  The  fusion  between  male  and  female  nuclei  is,  however,  re- 
placed by  a  fusion  in  pairs  of  the  female  nuclei  of  the  ascogonium.  This 
type  of  fusion  must  obviously  be  considered  as  a  "  reduced  fertilisation  " 
comparable  to  that  found  in  the  aecidium  of  the  TJredineae ;  the  male 
cells  in  both  cases  having  either  disappeared  or  become  abortive.  The 
authors  suggest  that  this  type  of  fertilisation  will  probably  be  found  to 
be  more  common  in  the  Ascomycetes  than  the  normal  sexual  fusion. 

Sexuality  of  Uredineie.S — Y.  H.  Blackman  and  H.  C.  Fraser  have 
continued  the  observations  of  the  first  named  author.  They  show  that 
nuclear  migrations  are  to  be  found  in  connection  with  the  basal  cells 
of  the  SBcidium  in  Uromyces  Po(z  and  Puccinia  Poarum ;  while  in 
Melamp8ora\  Roatrupi  the  fertile  (female)  cells  of  the  aecidium  fuse  in 

*  Zeitschr.  Wiss.  Mikrosk.  xxiL  (1905)  pp.  194-^1. 

t  Arkiv  Bot.,  v.  (1905)  No.  2.  pp.  1-20  (1  pi.). 

X  Proc  Roy.  Soc.,  Series  B,  Ixxvii.  (1906)  pp.  354-68,  pis.  13-15. 

}  Ann.  of  Hot.,  zx.  (1906)  pp.  35-48,  pis.  8,  4. 
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paiiB  as  first  described  by  Christman.  While  in  U.  Pom  nuclear  migra- 
taon  seems  to  take  place  only  into  the  fertile  cells,  in  P.  Poarum  a  small 
nnmber  of  migrations  appear  to  take  palace  between  vegetative  hyph® 
below  the  layer  of  fertile  cells.  The  conjugate  naclear  condition  is  thns 
itarted  before  the  differentiation  of  the  cem  which  represent  the  female 
cells.  Tliis  condition  leads  on  to  that  found  in  P.  mdlvacearum^  where 
no  sBcidinm  is  produced,  and  the  conjugate  nuclear  condition  arises  in 
the  v^etative  hyph»  just  before  the  formation  of  teleutospores.  In 
Uromyces  Scillarum  and  Puccinia  Adoxce  there  is  a  further  stage  of 
reduction — ^where  the  conjugate  nuclear  condition  arises  at  some  un- 
aaoertained  stage,  but  very  early  in  the  life-cycle,  so  that  the  general 
mycelimn  is  binucleate. 

Koelear  Division  in  Hepatica.* — J.  B.  Farmer  and  A.  C.  Moore 
omdnne  their  controversy  about  sporogenesis  in  Pallavieiniay  and  about 
die  significance  attached  to  the  quadripolar  spindle  by  the  former  ^Titer 
ten  years  ago. 

MxBBixAS,  Mabbl  L. — Vuelear  IHTiilon  in  Zygnaiiuu 

Bot.  Gazette,  xli.  (1906)  pp.  43-58  (2  pis.). 

Structure  and  Development. 
VeffdtatlTe. 

Mechanism  of  the  Fall  of  certain  Terminal  Buds.f — ^A.  Tison  has 
investigated  the  mechanism  of  the  fall  of  certain  terminal  buds,  and 
finds  it  exactly  similar  to  that  of  the  autumnal  leaf-fall.  Most  fre- 
quently only  the  terminal  bud  falls,  as  in  Ulmus  eampesirisj  Bettda 
dba,  etc.,  but  sometimes  several  terminal  intemodes  also  fall,  as  in 
Babima  Psmdrocacia^  etc.  Prior  to  the  full  development  of  the  sub- 
teiKiing  leaf,  a  separating  layer  is  formed  just  above  it,  and  discolora- 
tion, extending  upwards  from  this  line,  is  the  first  sign  of  the  bud's 
decay.  When  leaves  or  leaflets  are  involved  in  the  fall,  each  one  has 
its  own  separating  layer.  These  layers  are  formed  during  the  plant's 
miiTiTnTmi  period  of  growth ;  their  action  is  slower  than  that  of  the 
kyers  connected  with  leaf-fall,  since  the  latter  is  aided  by  the  weight  of 
tl^  leaf  and  by  frost  and  thaw.  The  bud,  even  when  detached,  may  be 
held  in  position  by  stipules,  as  in  Betula  alba.  The  fall  usually  takes 
I^ice  in  June.  The  wound  caused  by  the  fall  is  closed  in  the  same 
way  as  in  leaf -fall.  Generally  the  axillary  bud  continues  the  growth 
of  the  branch,  but  in  some  cases,  e.^.  Morus  alba,  this  bud  dries  up 
(widiont  the  formation  of  a  separating  layer),  and  then  the  one  next 
below  continues  the  growth.  The  cambium  of  the  growing  bud  then 
extends  across  the  base  of  the  fallen  bud,  thus  closing  up  the  central 
cylinder. 

Beproduotive. 

Anatomy  of  the  Flower  of  the  UmbellifersB.t— E.  Martel,  as  a  result 
of  the  study  of  the  flower,  especially  as  regards  the  course  of  the  vas- 

♦  Bot.  GftMtte,  xU.  (1906)  pp.  67-70. 

T  Comptefl  BenduB,  oxlii.  (1906)  pp.  222-4. 

:  Mem.  R.  Accad.  Sci.  Torino,  ser.  2,  Iv.  (1905)  pp.  271-83  (1  pi.). 
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cnlar  bundles,  in  Smymium^  Pastinacay  AsU-antia,  HeracUum^  and  other 
genera,  oomes  to  the  conclusion  that  the  gynoecium,  although  consist- 
ing only  of  two  carpels,  represents  theoreticdly  two  complete  whorls,  and 
the  ovary  proper  is  represented  by  the  stylopod  and  not  by  the  cavity 
beneath.  The  commissural  bunale  is  formed  by  the  union  of  four 
placental  bundles,  and  at  maturity  forms  the  podo(»rp.  The  separation 
of  the  ripe  carpels  is  determined  by  the  lignincation  of  the  commisscmd 
bundle,  toe  drying  and  separation  of  the  parenchyma  forming  the  median 
diaphragm,  and  by  the  breaking  of  the  lateral  vascular  bundles  at  the 
base  of  the  fruit. 

Anatomy  of  Seeds  of  AcanthaoesB.* — E.  Schaffnit  has  studied  the 
structure  of  the  seeds  of  Acanthaoese  in  a  large  and  representative 
number  of  genera  and  species.  The  seeds  are  umost  always  more  or 
less  flattene<^  and  curvea  inwards  at  the  organic  base.  Exceptions  to 
this  are  those  of  Thunhergia^  hemispherical  and  hollowed  out  on  the 
inner  face,  where  they  are  inserted  upon  a  cupular  expansion  of  the 
^acenta ;  also  thbse  of  BUytraria  {TtUnflora),  which  are  almost  spheroidal. 
The  size  varies  much ;  of  those  measured  by  the  author  the  largest, 
Acanthus^  has  a  length  of  10-12  mm.,  the  smallest,  Hygrophila,  measur- 
ing only  0' 5-8 '2  mm.  The  surface  is  smooth  or  provided  with  ridges, 
scales,  or  warty  excrescences,  or  with  longer  or  shorter  hairs.  Endosperm 
is  present,  but  usually  in  such  small  Quantities  that  the  seeds  pass  with 
systematists  as  "  exalbuminous.'*  Although  the  systematist  errs  techni- 
cally here,  his  statement  is  physiologically  correct,  since  the  reserve 
materials  stored  in  this  rudimentary  endosperm  would  seem  not  to  be 
made  use  of  in  germination.  In  both  endosperm  and  embryo  the  carbo- 
hydrate constituent  is  not  starch,  but  fatty  oil,  except  in  the  case  of 
Acanthus^  where  starch  is  found. 

The  author  has  examined  a  number  of  seeds  of  examples  from  all 
the  five  recognised  tribes  of  the  order.  Four  types  of  surface  are  dis- 
tinguished :— (1)  Surface  occupied  entirely  or  partiallv  by  slime-hairs 
or  slime-cells.  (2)  Surface  occupied  entirely  or  partially  by  hairs  not 
becoming  slimy  on  contact  with  water.  (3)  Surface  uneven  owing  to 
the  presence  of  groups  of  epidermal  cells  which  project  beyond  uieir 
fellows.  (4)  Suif ace  occupied  by  cells  of  uniform  height,  and  conse- 
quently smooth. 

A  full  account  follows  of  each  seed  examined.  Except  for  typical 
cases  which  are  dwelt  on  in  detail,  the  method  is  that  of  the  systematist 
marshalling  the  data  for  his  description.  The  size  of  the  seed,  the 
clothing  of  its  epidermis  if  any,  the  nature  and  contents  of  the  tissues 
of  the  testa  and  then  those  of  the  endosperm  are  succinctly  dwelt  with, 
and,  finally,  the  contents  of  the  cells  of  the  embryo.  Except  in  the  case 
of  Acanthus,  where  starch  is  the  reserve  carbohydrate,  the  cells  of  the 
embryo  were  found  to  contain  polyhedral  aleurone  grains  and  fatty  oil, 
to  which  were  often  added  crystals  of  calcium  oxalate,  and  rarely  tannin. 

Nutrition  of  Plants  in  absence  of  Carbon  dioxide.t— M.  MoUiard 
has  investigated  the  structure  of  plants  grown  in  light  without  COs  and 

•  Beih.  Bot.  CentraJbl.,  xiz..  Sect.  1  (1906)  pp.  458-621  (18  figs,  in  text). 
t  Comptes  BenduB,  cxlli.  (1906)  pp.  49-52. 
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in  prosenoe  of  organic  matter.  Two  radish  plants  were  erown  in  a 
coltnre  solution  containing  10  p.c.  saccharose.  One  remainea  in  contact 
widii  air,  and  at  the  end  of  121  days  had  started  to  form  fruits.  The 
other  remained  under  the  same  conditions  for  70  days,  and  was  then 
inclosed  in  air  free  of  CO,  for  41  days.  The  leaves  were  small  and 
the  flowers  still  unopened.  The  cortex  was  thick,  but  lacked  the  normal 
Bd^reBciiyma,  while  some  of  its  cells  were  multinucleate.  There  was 
modkk  secondary  wood,  but  the  vessels  were  small  and  feebly  thickened. 
Starch  was  very  abundant,  being  found  even  in  the  epidermis.  The 
leaves  were  thin  and  had  few  air-spaces,  the  mesophyll  being  closely 
packed  and  full  of  starch.  Similar  results  were  obtainea  with  a  solution 
containing  5  p.c.  glucose  and  2  p.c.  asparagin. 

In  short,  it  seems  that  plants  depnved  of  COs  can  make  more  use  of 
organic  substances  than  when  under  normal  conditions ;  also,  the  dif- 
ferences observed  are  very  much  like  those  found  between  subterranean 
organs  and  homologous  aerial  organs. 

^rnibiosis  of  Orchids  and  Fungi.* — ^Noel  Bernard,  in  his  work  on 
the  endopbytes  of  OatOeya,  PhakmopsiSy  and  Odontoglossum^  finds  that 
eadi  species  prefers  its  own  endophyte ;  but  he  has  sometimes  suc- 
ceeded in  causing  the  embryos  of  a  certain  species  to  enter  into  com- 
bination with  each  of  two  different  fungi.  Experiments  were  made 
with  hybrid  seeds  of  Lalia  Mozart^  Brassavola  Dighyana^  and  with  pure 
seeds  of  Vanda  tricolor^^xmriR  the  endopbytes  of  GaWsyay  Phalcmopsis^ 
and  OdontogloBsum.  Lalia  Mozart  and  Brassavola  Digbyana  gave  good 
results  with  the  endophyte  of  OatUsya^  on  a  jelly  substratum ;  but  with  the 
endophyte  of  PhakmopsiSy  on  a  substratum  of  cotton,  the  tubercle  was 
\mer  and  absorbing  hairs  more  numerous.  Vanda  tricolor^  cultivated 
wittL  the  endophyte  of  Phaksnopsis  on  a  substratum  of  elder  pith, 
attained  full  development  of  the  tubercle,  and  had  produced  tnree 
k^ves  and  a  root  in  three  months.  With  Odontoglossum  the  period  of 
toberisation  was  much  prolonged,  and  there  were  no  leaves  at  the  end  of 
five  months.  It  would  appear  that  successful  results  depend  on  the 
Datore  of  the  substratum  and  on  the  time  of  infection.  The  rapidity 
and  mode  of  growth  depend  on  the  nature  of  the  endophyte. 

General. 

Irish  Topographical  Botany.f— R.  LI.  Praeger  gives  a  supplement 
to  his  ^'  Irish  Topographical  Botany,**  published  in  1901,  which  embodies 
the  results  of  the  work  of  the  last  five  seasons.  The  net  total  number 
of  species  and  sub-species  to  be  added  to  the  county  lists  is  814.  Twenty- 
four  plants  have  been  added  to  the  Irish  Ust  as  a  whole.  These  are 
mosdy  critical  forms,  and  include  seven  Brambles  and  six  Hawkweeds  ; 
three  are  not  yet  recorded  elsewhere.  A  new  fumitoir,  Fumaria 
purpurea^  has  been  detected  both  in  Great  Britain  and  Ii:eland,  and 
Glyceria  festueaformisy  a  Mediterranean  ^prass,  as  yet  unknown  in  Oreat 
Britain,  has  been  found  at  several  places  in  County  Down. 

*  Gomptes  Bendus,  oxlii.  (1906)  pp.  52-4. 

t  Proc  Roy.  Jriah  Aoad.,  xxvi.,  sect.  B  (1906)  pp.  13-45. 
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Tueatan  Plants.*  — The  oontmnation  (fasc.  2)  of  the  flora  of  the 
Yucatan  peninsula  comprises  an  account  of  the  Compositee  by  G.  F. 
Millspaugh  and  Agnes  Chase.  An  important  feature  is  the  illustration 
of  every  species  by  cuts  showing  the  form  of  the  flower-head  and  details 
of  the  frmt.    There  are  also  a  number  of  full-page  plates. 

Fbibb,  R.  E.— Zvr  Eemitnii  dmr  Alplnen  Tlora  im  IRMlioli«B  ArywitiiilOT, 

[An  eoologio  and  systematic  aoooont  of  a  botanical  exploration  of  the  moun- 
tains of  north-west  Argentina  under  the  auspices  of  the  Swedish  Ghaco 
GordiUera  Expedition,  1901-2.] 

•  Nova  Acta  B.  Soc,  Sd.  Upaal,  ser.  4,  i.  (1905) 
pp.  1-205  (1  map,  9  pis.). 
Sblibbb,  G.— yariationoi  tob  JwuUium  repeal. 

[An  account  of  the  variations  in  general  form  and  internal  structure  when 

the  plant  is  grown  under  different  conditions  as  regards  moisture,  light, 

and  warmth.]  Nova  Acta  Acad,  Cae$,  Leop.-Carol.  Oerman. 

Nat.  Cur.,  Ixxxiv.  (1905)  pp.  147-98  (8  pis.). 

Vi  BBHAPPBB,  F.^Xonographia  der  alpinen  Xrigeron-ArteB  Suiopai  imd  Yorde- 


[An  exhaustive  morpholooical  and  systematic  account  of  the  Alpine  species 

of  Erigeron,  with  detausof  their  distribution  in  Europe  and  Asia  Minor.] 

BoL  Centralbl.,  xix.,  sect.  2  (1906)  pp.  385-560 

(6  pis.,  2  maps). 

0BTPT0GAM8. 

Pteridophyta. 
(By  A.  Oepp,  M.A.,  F.L.S.) 

Anatomy  of  Fems.f — F.  Pelourde  has  made  a  oomparative  stnd^  of 
the  root  and  petiole  of  certain  fern  genera,  and  presents  his  results  in  a 
short  note.  He  comes  to  the  following  conclusions:  The  genera 
Asplmiumy  Polypodium^  and  Adiantum  are  homogeneous.    The  former 

S resents  great  affinity  with  Scolopendrium  and  Ueterachj  and  is  easily 
istinguisned  from  Athyrium,  as  is  also  Polypodium  from  FhegopUris. 
Nephrodium  is  heterogeneous,  and  the  author  considers  this  genus  should 
be  rearranged  to  include  Aspidium  angulare.  Finally,  Pteridium  is 
quite  different  from  the  true  species  of  Fteris. 

Begeneration  of  the  Lamina  in  Scolopendrium.|  — W.  Figdor 
describes  the  experiments  he  has  made  on  the  lamina  of  Scolopendrium 
vulgare  Sm.  to  bring  about  instances  of  regeneration.  His  first 
attempts  were  unsuccessful ;  but  when  he  cut  a  fraction  of  a  millimetre 
in  length  along  the  middle  of  the  rolled  up  growing  point  of  a  frond, 
and  left  it  for  two  to  three  months,  he  found  that  a  division  had  taken 
place  in  the  tissue  of  the  glowing  point,  and  the  costa  had  divided, 
between  the  two  branches  assimilative  tissue  had  developed.  Nowhere 
was  there  anv  sign  of  healing  periderm.  The  growth  which  follows  a 
splitting  of  the  growing  point  of  different  ages  is  described,  and  die 
author  points  out  that  systematists  have  described  as  var.  dctdalea  D511. 
just  such  a  plant  as  he  has  produced  artificially.     He  suggests  that  the 

*  Field  Columbian  Museum,  Bot.  series,  iiL  No.  2  (1904)  pp.  85-154,  profusely 
iUustrated.  t  Comptes  Bendus.  cxlii.  (1906)  pp.  642-5. 

X  Ber.  Dentsch.  Bot.  GeseU.,  xxiv.  (1906)  pp.  18-16  (1  pi.). 
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sfdiUiiig  maj  be  the  work  of  small  animals,  which  wound  the  growing 
point  of  yonng  plants.  This  division  of  the  lamina  occurs  more  com- 
monly in  Englimd  than  in  Austria. 

Sporangial  Trichomes.* — E.  J.  Durand  writes  a  note  on  trichomic 
outgrowths  which  occur  on  the  sporangia  of  certain  ferns,  arising  from 
the  lateral  walls  near  the  annulus.  He  found  them  first  on  the  sporangia 
of  Dryopteris  ihdypteriSy  and  was  thus  led  to  examine  herbarium  speci- 
mens representing  about  200  species,  both  native  and  exotic.  Of  these 
15  were  found  to  possess  sporangial  trichomes,  and  the  names  of  these 
species  are  given.  Sporangial  trichomes  occur  only  in  such  ferns  as 
lave  similar  trichomes  on  the  surface  of  the  frond.  It  is  suggested 
that  the  sporangial  trichomes  may  beprotective,  since  thej  exist  most 
commonly  in  non-indusiate  species.  Tne  author  notes  also  that  he  has 
seen  a  branch  arising  from  the  stalk  of  a  developing  sporangium  in 
Pteris  eretica,  which  appeared  in  all  respects  similar  to  that  figured  for 
DrygpterisJUix-^nas  in  the  text-books. 

Allantodia.f — M.  Raciborski  has  studied  the  genus  Allantodiay  having 
collected  material  in  Java.  Sections  of  the  young  sporophylls  show  that 
tiie  indusinm  is  not,  as  Christ  and  Diels  state,  attached  all  round,  but  on 
one  side  only,  and,  arching  right  over  the  sorus  and  bending  inwards, 
protects  the  sporangia  from  below  also.  The  author,  having  compared 
the  spores  witli  those  of  other  Asplenioid  genera,  finds  their  structure  to 
be  of  value  only  as  specific,  and  not  as  generic,  characters.  With 
reference  to  the  spines  and  hooks  on  certain  spores,  these  occur  especially 
in  species  which  inhabit  the  precipitous  walls  and  dripping  rocks  of 
mountain  gorges.  According  to  individual  views,  Allantodia  either  falls 
into  a  comprehensive  AspUnium^  or  at  least  into  Athyrium^  but  if  this 
latter  also  be  broken  up,  then  Allantodia  takes  generic  rank,  having 
Bemidictyon  as  a  synonym. 

Botrychium.l — 6.  E.  Davenport  maintains  the  identity  of  American 
and  European  plants  of  Botrychium  matricariafolium  A.  Br.,  giving 
j^otographs  of  a  number  of  specimens  to  confirm  his  argument.  In  a 
similar  way  he  shows  B,  negUetum  Wood  to  be  identical  with  B.  matrp- 
uuietfoUum  var.  subinteyrum  Milde.  Next  as  to  /?.  ramosum,  which 
Asdierson  founded  on  Osmunda  ramosa  Roth.,  and  which  is  generally 
considered  to  be  synonymous  with  B.  matricariafolium^  Davenport  shows 
fay  abundant  citations  from  old  literature,  that  B.  ramosum  Asch.  does 
not  equal  Osmunda  ramosa  Roth.,  for  this  latter  is  clearly  a  synonym  of 
Bokychium  Lunaria.  Finally,  Davenport  traces  out  the  early  mstory 
of  B.  matricariafolium  from  pre-Linnean  times.  C.  A.  Weatherby§ 
describes  an  extreme  form  of  Botrychium  virginianum  found  in  Con- 
necdcnt ;  it  is  2  ft.  3  in.  high,  and  bears  three  fertile  spikes. 

Cheilanthes  Ssovitsii.|| — R.  Pampanini  discusses  the  history,  dis- 
tribution, and  presence  in  Italy  of  this  species.    It  was  first  found  on 

•  Fern  Bull.,  xiv.  (1906)  pp.  20-1. 

f  Bozp.  Akad.  Umiej.  Kraiowie,  v.  (1905)  pp.  166-72. 

X  Fern  Bulletin,  xiv.  (1906)  pp.  11-19  (2  pis.). 

f  Rhodora,  viii.  (1906)  pp.  47-8. 

I  Nuov.  Giom.  Bot.  Ital.,  xiii.  (1906)  pp.  139-67. 
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the  mountains  between  Halamdart  and  Marinte,  in  Irak-Adjem  bj 
B^langer,  and  described  by  Bory  as  Notholcma  persica.  Since  then  it 
has  b^n  f  onnd  in  Transcaucasia,  Dahnatia,  and  Italy,  and  more  recently 
in  the  Himalayas,  Asia  Minor,  Greece,  and  Algeria.  C.  Szovitsii  is  the 
only  species  of  the  section  Physapteris  which  occurs  in  the  old  worl4, 
the  otner  four  species  being  confined  to  the  Andes,  the  United  States, 
and  Chili.  The  author  then  discusses  the  presence  of  the  plant  in  the 
two  recorded  Italian  localities,  Monte  Mauro  and  Monte  &Jdo.  The 
latter  must,  in  his  opinion,  be  excluded  from  the  area  of  this  fem^s 
distribution  ;  and  the  reasons  for  this  opinion  are  fully  stated.  On 
Monte  Mauro,  near  Faenza,  it  has  been  found  by  the  author  himself  as 
well  as  by  two  others  previously,  and  the  origin  of  this  isolated  habitat 
is  discussed,  the  author  considering  that  the  plant  has  emigrated  to  Italy 
from  Dalmatia,  the  spores  being  carried  by  the  wind. 

aenoB  Stenochliena.*— L.  M.  Underwood  has  made  a  careful  study 
of  this  genus.  He  divides  it  into  four  sections:  EustmochkBna^ 
Cafraria,  Teratophyllum^  and  Lomariopsis,  The  species  of  the  first 
three  sections  are  aU  confined  to  the  tropics  of  the  Old  World.  Those  of 
the  section  Lomariopsis  are  divided  between  the  tromcs  of  the  Old  and 
New  Worlds,  approximately  in  the  ratio  of  3  to  2.  JEeys  to  the  species 
are  given,  ana  to  each  species  is  appended  a  list  of  synonymy  with 
references  to  literature,  a  list  of  publisned  figures,  and  the  geographical 
distribution.  Three  new  species  are  described,  and  several  species 
hitherto  included  in  other  genera,  are  now  transferred  to  SUnochUjena. 
There  are  ten  figures  of  pinnae,  natural  size. 

Lycopodium  in  the  American  Tropic8.t — L.  M.  Underwood  and 
F.  E.  Llo^d  publish  an  account  of  the  species  of  this  genus  from  die 
West  Indies,  the  Santa  Marta  region  of  Columbia,  the  Andean  region  of 
Bolivia  and  Mexico ;  occasional  speicies  from  S.  America  are  also  included. 
The  list  does  not  profess  to  be  exhaustive,  as  many  regions  need  still 
further  exploration.  The  authors  treat  the  genus  under  the  three 
sections,  Selago^  LepidotiSy  and  Diphasium.  Keys  are  given  to  the  species 
included  in  each  section  and  subsection,  and  each  species  is  then  treiUied 
separately,  critical  notes,  range,  and  quotation  of  specimens  in  herbioia 
being  given.    Seventeen  new  species  are  described. 

Chinese  Ferns. — H.  Christ  %  publishes  an  account  of  the  ferns  col- 
lected in  Western  China  (1903-4)  by  E.  H.  Wilson  for  Veitch  &  Sons. 
The  collection  was  made  in  the  western  part'  of  Sze  Tchuen,  many 
specimens  coming  from  Mt.  Omei,  which  was  visited  by  Faber  in  1887. 
Of  the  160  forms  enumerated  21  species  and  11  varieties  are  new,  74 
are  endemic,  and  60  others  are  essentially  Chinese  but  have  spread 
westwards  along  the  southern  slope  of  the  Himalayas,  and  were  first 
recorded  from  that  region.  The  author  insists  upon  the  great  influence 
exercised  by  huge  mountain  ranges  upon  the  migration  of  plants  by 
means  of  the  controlling  agents — wind  and  rain.     H.  Leveill^  §  records 

♦  BuU.  Torrey  Bot.  Club,  xxxiii.  (1906)  pp.  35-50  (10  figs,  in  text). 

t  Tom.  cit.,  pp.  101-24. 

X  BuU.  Acad.  Interaat.  G6ogr.  Bot.,  xv.  (1906)  pp.  97-142  (1  pi.).  - 

§  Tom.  oit.,  p.  58. 


ZOOLOGY  AND  BOTANY,  MICROSCOPY,  ETC.  331 

the  oocaTTence  of  Azolla  earoliniana  in  China.    It  was  found  abundantly 
in  noe-fields  and  swamps  at  Hongkong  by  Boadinier. 

Ferns  and  Fern-allies  of  Costa  Bica.* — H.  Christ  continues  and 
oon^dndes  his  work  on  this  subject,  and  treats  of  the  following  genera : 
Asplemum^  Lomaria,  CyathMy  Ahophila,  Dicksonia,  GihoHum^  Pieris, 
Hypolepis^  LonchUis,  DoryopteriSy  Oymnogramme^  Saccoloma,  DmnstcMUia^ 
Lmdsaya^  OUichmiay  MaratUa^  Botrychium,  Lycopodium^  and  Selaginella, 
Among  these  are  twenty  new  species,  here  described.  A  plate  dves 
reduced  figures  of  18  species  of  OUichenia^  showing  the  node  of  brandiine 
in  the  frond.  Finally  five  new  species  from  Guatemala  are  described 
and  one  from  South  Brazil. 

Iforth  American  Ferns. — L.  M.  Underwood  f  enumerates  the  ferns 
that  have  been  added  to  the  flora  of  the  United  States  from  1900  to  1905. 
These  amount  to  47,  apart  from  doubtful  records,  and  are  partly  due  to 
^e  opening  up  of  the  tropical  part  of  Southern  Florida,  and  partly  to 
the  cloeer  analysis  that  has  been  given  to  such  genera  as  Selaginella^ 
IsoHes^  and  Bdrychium.  Also  the  types  preserved  in  European  herbaria 
have  been  examined  by  the  author ;  and  tne  West  Indian  fern  collections 
now  accumulated  at  New  York  Botanic  Garden  surpass  in  richness  and 
completeness  any  to  be  found  in  Europe.  Among  the  five  new  species 
are  two  from  Florida  that  often  ctow  together  on  limestone  rocks, 
AspUnium  verecundum  Chapm.,  ana  A,  Gui^m  Underw.  These  have 
long  posed  under  the  names  A,  myriaphyllum  or  A.  rMzophyllum,  both 
of  which  came  originally  from  the  West  Indies.  E.  Brainerd  %  records 
the  discovery  of  Nephrodium  filix-mae  at  Hartland,  Vermont,  by  N. 
Darling.  It  was  previously  known  in  N.  America  in  the  north  only — 
Gasp^  Quebec,  Nova  Scotia,  and  Michigan  ;  and,  save  in  the  last-named, 
was  unknown  in  the  United  States.  T.  E.  Hazen  §  also  records  this 
discovery — an  addition  to  the  flora  of  New  England.  Other  ferns  of  a 
nordierly  type  are  known  from  the  town  of  Hartland.  W.  N.  Clute  || 
treats  of  tropical  ferns  in  the  southern  States,  giving  notes  on  distri- 
Imtion  and  suggestions  for  further  work  in  these  States. 

The  Fern  Flora  of  Connecticut.! — C.  H.  Bissell  records  74  species, 
independently  of  varieties,  of  ferns  and  fern  allies  from  this  State.  Con- 
necticut has  an  average  width  of  about  60  miles  from  N.  to  S.,  and  a 
length  of  over  90  mSes  from  E.  to  W.  Its  highest  point  is  2355  ft. 
Three  of  the  ferns  here  recorded,  GheUanthes  lano8a,  Asplenium  pinnatt- 
fidum,  and  Asplenium  montanum^  are  not  known  elsewhere  in  New 
England,  and  these  Connecticut  stations  are  supposed  to  be  the  northern 
limit  of  their  range.  In  the  United  States,  Marsilia  quadrifolia  has 
hitherto  only  been  recorded  from  Bantam  Lake  Station,  Connecticut. 

Hybrid  Ferns.** — 6.  E.  Davenport  describes  a  hybrid  Asplenium 
resembling  A,  Trichomanes  in  its  brownish-black  stipes  and  lower  part 
of  rachis,  and  in  the  shape  of  its  upper  pinnae,  and  resembling  A.  Ruta- 

•  BuU,  Herb.  Boissier,  vi.  (1906)  pp.  177-92,  279-94. 

t  BulL  Torrey  Bot.  Club,  xxxiii.  (1906)  pp.  189-205. 

X  Bhodora,  viii.  (1906)  pp.  22-3. 

§  Fern  Bulletin,  xiv.  (1906)  pp.  25-6.  |1  Tom.  cit.,  pp.  24-5. 

^  Tom.  cit.,  pp.  1-11.  •♦  Rhodora,  viii.  (1906)  pp.  12-15. 
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muraria  in  the  length  of  its  stipes,  in  the  green  upper  part  of  rachis, 
the  distant  pinnae,  and  the  tripartite  lower  pinnae.  It  was  foand  at 
Proctor,  Vermont,  U.S.A.,  by  6.  A.  Woolson,  who,  suspecting  the 
anomalous  plant  to  be  a  cross  between  the  above  species,  made  a  most 
careful  search  for  the  parent  species.  A,  Rtdchtnuraria  grew  abundantly 
close  by,  but  A.  Trichomanes  could  be  found  no  nearer  than  125  ft.  from 
the  hybrid.  No  plant  of  A,  viride  could  be  found  at  all.  Similar 
hybrids  in  Europe  nave  been  described  by  Christ  and  others.  Davenport 
discusses  the  capacity  of  the  wind  for  mingling  spores  brought  from  a 
distance.  M.  Goldschmidt*  has  drawn  up  a  key  for  the  determination 
of  the  hybrids  and  forms  of  AthyriumfiliX'femma  Roth.,  growing  wild 
in  middle  Europe.  The  key  is  founded  on  external  and  obvious  charac- 
ters, and  is  worked  dichotomously ;  it  comprises  48  forms.  Appended 
is  a  bibliography  of  22  works. 

Ohblbtenbkn,  C.--Index  Tilieum.    (Index  of  Ferns.) 

[Gontinaation.    LeptocHVus  decurrens — Polypoaium  Beccaricmum.] 

Copenhagen:  Hagerap,  1906,  fasc.  7,  8,  pp.  385-512. 

Muscineaa. 
(By  A.  Gkpp.) 

Notes  on  British  Mosses. — ^W.  E.  Nicholson  t  describes  an  interesting 
hybrid  between  Weisia  crispa  Mitt.,  female  plant  and  W.  microstoma 
CM.,  male  plant.  He  found  it  in  a  rough  stony  field  on  the  chalk 
downs  near  Lewes,  where  the  capsules  mature  towards  the  end  of  March. 
A  full  description  of  this  hybrid  is  given.  No  trace  was  found  of 
reciprocal  hybridity.  J.  A.  Wheldon  and  A.  Wilson  J  enumerate  28 
mosses  and  12  hepatics  among  their  additions  to  the  flora  of  West 
Lancashire,  and  mark  12  of  them  as  new  records  for  the  county.  Lopho^ 
colea  hidmtata  var.  rivularis  Raddi,  is  a  new  record  for  Britain,  and  a 
description  of  this  variety  by  Warnstorf  is  inserted. 

Notes  on  European  Mo8868.§ — N.  0.  Eindberg  adds  to  the  informa- 
tion already  existing  about  Orimmia  sardoa  De  Not.  It  differs  from 
0,  trkhophylla  in  having  smaller  leaves,  shortly  acuminate,  often  arcuate 
when  moist.  The  cells  are  smaller,  almost  all  very  sinuous,  the  alar 
cells  shortly  rectangular.  In  6,  Lisce  the  leaf-cells  are  wider  (as  in 
0.  trkhophylla),  less  or  but  little  sinuous,  and  the  hairs  denticulate. 
The  second  note  records  PUuroweisia  Schliephackei  Limpr.,  from  Tyrol. 
It  is  veiT  rare,  having  been  found  previously  only  in  the  east  of  Switzer- 
land and  in  the  Caucasus.  When  sterile  it  is  easily  confounded  with 
Weisia  calcarea,  but  is  distinguished  by  its  inflorescence,  and  the  leaf- 
margins  are  often  reflexed. 

Antarctic  Mo8868.|| — J.  Cardot  has  examined  the  moss  collections 
brought  home  by  the  '  Belgica  ^  Expedition,  the  Swedish  Expedition,  the 

•  Hedwigia,  xlv.  (1906)  pp.  119-23. 
t  Rev.  Bryolog.,  xxxiii.  (1906)  pp.  1-2. 
X  Journ.  of  Bot.,  xliv.  (1906)  pp.  99-102. 
§  Rev.  Bryolog.,  xxxiii.  (1906)  pp.  80-1. 
II  Comptes  Rendus,  cxlii.  (1906)  pp.  456-8. 
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Charcot  Mission,  and  the  '  Scotia,'  as  well  as  those  collected  at  Oeikie 
Land  by  Borchgrevinck.  Fonn  all  these  collections  he  finds  that  i^ 
species  a<^aallj  occur  in  the  Antarctic  region  proper,  and  he  notes  that 
ik  all  the  specimens  examined  only  4  were  in  fruit  and  2  bore  inflor- 
escences ;  all  the  rest  were  absolutely  sterile.  The  46  species  are  divided 
between  13  families,  of  which  the  best  represented  is  Bryaceae.  The 
endemic  genus,  Sarconeurum,  is  represented  by  the  single  speciea 
S.  glackUef  which  occurs  at  the  two  widely  distant  localities  of  Cockbum 
Island  and  Geikie  Land.  Twenty-two  species  are  peculiar  to  the 
Antarctic  region,  and  only  12,  which  are  almost  all  cosmopolitan,  are 
recorded  also  as  Arctic  species,  though  several  Antarctic  mosses  are  very 
ckksely  related  to  alreaay  Imown  Arctic  forms.  Altitude  of  habitat 
seems  to  have  no  appreciable  influence  on  the  distribution. 

Arctic  Mosses.* — P.  Dus^n  publishes  an  account  of  the  mosses  of 
East  Greenland  and  Jan  Mayen,  gathered  by  himself  on  Nathorst*s  ex- 
pedition. In  1874,  some  71  species  were  recorded  from  East  Greenland  ? 
and  this  total  was  raised  to  194  in  1891  by  Hartz's  collection,  to  which 
Dusen  has  now  added  24  species,  including  8  Bryums  new  to  science. 
In  Jan  Mayen  he  also  discovered  2  new  species  of  Bryum.  In  the 
inlirodaction  the  general  aspect  of  the  moss-flora  of  the  region,  and  the 
special  characters  of  the  localities  explored  by  him,  are  discussed. 

Mosses  of  Asia. — ^Y.  F.  Brotherus  f  contributes  some  notes  on  the 
moss-flora  of  Eastern  Asia,  namely  East  Siberia,  Mongolia,  and  China, 
with  a  list  of  species  collected  by  J.  Palibin  in  1889,  and  by  others.  The 
spedea,  with  the  exception  of  six,  are  found  also  in  Europe. 

E.  G.  Parist  gives  a  list  of  2^  mosses  and  1  hepatic  collected  in  China,. 
Saigon,  Singapore,  and  Ceylon,  by  an  engineer  and  a  missionary.  Four 
new  species  are  described  :  Garn^lopus  singapormsis  Fleisch.,  Leskea 
seabrinerms  Broth,  et  Par.,  Khynchostegium  brevipes  Broth,  et  Par.,  and 
Hylocomium  isopterygiaidea  Broth,  et  Par.  The  distribution  of  some  of 
the  other  species  is  enlarged  by  the  collections  here  recorded. 

Mosses  of  Hungar7.§ — I.  Gyorffy  continues  his  contributions  to  the 
bryology  of  the  Hohe-Tatra  mountains,  and  in  the  present  paper  he 
dcAls  with  the  following  species,  on  which  he  makes  critical  remarks  : 
Hymenostomum  squarrosum  Bryol.  germ.,  Fissidens  decipims  De  Not., 
SehMidium  alpicolum  Limpr.,  Leptohryum  pyri/arme  Schimp.,  and  Poly- 
triehum  cUpinutn  L.  nov.  var.  flavisetum.  This  new  variety  resembles 
var.  areticum  Brid.,  but  differs  from  it  and  from  typical  P.  alpinum  in 
having  a  seta  which  is  light  lemon-yellow  throughout  its  whole  length. 

Spanish  Mosses.|| — A.  Casares  Gil  describes  the  mosses  found  by 
him  on  the  mountain  of  Montserrat.  He  says  they  are  very  abundant, 
the  commonest  being  ffypnum  molltAscum  and  Neckera  crm)a.  Twenty 
^^ecies  of  hepaticse  are  recorded,  and  63  mosses.    To  this  list  are  added 

»  Beih.  Svensk.  Vat.  Akad.  Handl.,  xxvii.  pt.  3,  i.  (1901)  71  pp.,  2  pis.,  map„ 

ttod  figs. 

t  TraT.  Troitz.  Kiakhta  Amour  Soo.  Imp.  Buss.  G6ogr.,  vii.  (1904)  pp.  10-19. 

t  Bev.  Bryolog.,  xxxiii.  (1906)  pp.  25-27. 

§  Magyar  Hot.  Lapok.,  v.  (1906)  pp.  26-31  (1  pi.). 

I  Boll.  R.  Soc.  Espan.  Nat.  Hist.  Madrid,  v.  (1905)  pp.  459-64. 
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two  hepatics  and  14  mosses  recorded  from  Montserrat  by  E.  Boutelou, 
and  not  incladed  in  the  aathor's  own  collections.  Two  fartiier  species 
are  recorded  by  Lagasca,  but  one  of  these,  Hypnum  eristacastrmsis^  is 
regarded  by  the  author  as  being  probably  the  H.  moUuscum  so  common 
on  the  moantain. 

North  American  Mosses.* — ^J.  M.  Holzinger  has  just  issued  the 
last  fascicle  of  Century  II.  of  the  ''  Musci  Acrocarpi  Bor^i-Americana/* 
and  A.  J.  Grout  gives  a  list  of  24  specially  interesting  plants  included 
in  the  last  two  fascicles.  Several  experienced  collectors  are  at  work  in 
Florida  and  North-west  America. 

A.  J.  Oroutt  publishes  a  list  of  additions  to  the  Bryophyte  flora  of 
Long  Island,  which  includes  five  species  of  hepaticse  and  45  species  of 
mosses,  collected  by  himself  and  other  botanists. 

J.  M.  Holzinger  t  has  found  a  sterile  species  of  Orimmia  on  a  ledge 
of  lime  rock  in  Winona  County,  Minnesota.  He  submitted  it  both 
to  Dixon  and  to  Cardot,  and  gives  the  opinions  of  each.  They  agree 
in  determining  it  to  be  &.  glauca^  though  it  differs  from  the  type 
in  having  longer,  stouter,  and  rougher  hair  point,  and  a  less  glaucous 
colour.  The  author  discusses  the  possibility  of  0.  glauca  being  a  hybrid. 
He  holds  that  the  geographical  distribution  of  the  plant  would  tend  to 
argue  for  its  value  as  a  good  species. 

Notes  on  8phagnum.§ — C.  Meylan  has  made  careful  researches  on 
those  species  of  Sphagnum  in  the  Jura  mountains  which  compose  the 
section  AeuUfolia,  This  section  is  represented  in  that  region  by  ten 
species,  all  carved  out  of  the  ancient  S.  acuti/olium  Ehrh.  The  characters 
on  which  these  species  are  found  are  (1)  the  form  of  the  cauline  leaves  ; 
(2)  the  system  of  pores ;  (3)  the  position  of  the  chlorophyll  oeUa ; 
(4)  the  position  of  the  branch  leaves.  As  to  the  presence  or  absence  of 
fibres,  it  is  such  a  variable  and  inconstant  character  that  it  is  not  worth 
taking  into  account.  Each  of  the  four  specific  characters  mentioned 
above  is  dealt  with  fully.  The  species  represented  in  the  Jura  are 
S.  fimbriatum  Wils.,  S.  Girgensohnii  Russ.,  S.  Russowu  Wamst.,  S. 
rubdlum  Wils.,  S./uscum  Kling.,  S.  Wamstorfii  Russ.,  8,  qmnquefarium 
Wamst.,  S,  subnitens  Russ.  and  Wamst.,  S.  molle  Sull.,  and  S,  actdtfolium 
Ehrh.  These  are  arranged  in  tabular  form  showing  their  respective  con- 
nection with  S,  acuti/oUum. 

E.  Ball6  II  gives  a  list  of  11  species  of  Sphagnum  from  Yire,  Calvados. 

Sphagnum  in  Bs86x.f — F.  J.  Chittenden  gives  an  account  of  the 
bog  mosses  of  Essex,  with  a  revision  of  the  old  records,  and  defines  the 
distribution  of  the  species  at  the  present  day.  Adopting  WamstorTs 
system  of  classification,  he  enumerates  12  species  under  which  are 
grouped  14  varieties.  The  peculiar  conditions  of  well-liffhted  stagnant 
water  supply  which  the  Sphagnaceae  require  occur  at  a  ^w  places  only 
in  Essex,  namely  where  the  Bagshot  Sands  or  Glacial  Gravel  overlie  the 
impervious  Boulder  Clay  or  London  Clay.    Possibly  the  large  amount 

•  Bryologist,  ix.  (1906)  p.  24.  t  Tom.  cit.,  pp.  26-8. 

X  Tom.  cit.,  pp.  29-31. 

I  Bev.  Bnrolog.,  zzziii.  (1906)  pp.  17-24.         |  Tom.  cit,  pp.  29-30. 
4  Essex  Naturalist,  xiv.  (1906)  pp.  111-16. 
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of  lime  in  the  Boulder  Clay  is  inimical  to  the  occurrence  of  Sphagnaceao 
on  that  stratum. 

Flora  of  Kew  Gardens. — E.  S.  Salmon  *  gives  a  list  of  109  species 
d  mosses  €uid  7  varieties  collected  in  the  Bojal  Botanic  Grardens,  Eew, 
in  1897-8.  Most  of  these  he  considers  to  be  truly  wild  ;  othiers  found 
oqIt  on  the  rockery  were  probably  introduced  on  stones  from  Cheddar 
and  Bath ;  and  a  few  on  stems  of  tree-ferns  are  exotic.  Notes  on 
critical  and  peculiar  forms  are  added.  C.  H.  Wright  t  adds  a  list  of  15 
hepaticse,  8  of  which  occur  in  fern  houses  and  pits,  4  on  the  rockery, 
and  3  in  the  open  ;  and  8  of  them  are  exotic. 

Hew  Form  of  Orthotrichum  cupulatum.^ — C.  Meylan  describes 
a  new  form  of  this  variable  species  under  the  name  of  sub-species 
0.  Juranwn.  He  has  found  it  on  dry  rocks  facing  N.  or  N.W.  on  the 
sonmiits  of  the  Jura  Mountains.  He  regards  this  sub-species  as  of  equal 
lank  with  0,  nudum  and  0.  sardagnanum.  The  peristome  teeth  are 
always  split,  almost,  sometimes  quite,  to  their  base,  and  the  dorsal  and 
venlral  surfaces  of  these  teeth  are  very  finely  striate,  sometimes  almost 
smooth,  or  finely  papillose.  Other  constant  characters  are  noted,  and  a 
detailed  description  of  the  sub-species  is  given.  A  key  to  the  four 
sab-species  of  0.  cuptdatum  Hoffm.  shows  the  constancy  and  value  of  the 
respective  characters  of  each. 

Germination  of  Moss  SpcKres.! — P.  Beoquerel  gives  the  result  of  his 
experiments  in  the  germination  of  the  spores  of  Airichum  undulatum 
and  Hypnum  vdutmum  in  different  sterilised  liquid  media.  He  comes 
(0  the  conclusion  that  all  the  morphological  differences  of  the  protonema 
ifepend  much  more  on  the  species,  age,  light,  exhaustion  of  food  supply, 
and  aquatic  or  aerial  media,  than  the  different  chemical  compositions  of 
the  three  liquids  in  which  the  plants  were  grown.  After  about  7  or  8 
months  of  existence  the  plant  may  throw  out  spherical  cells  in  which  the 
protoplasm  and  the  nucleus  surround  themselves  by  a  thick  cellulose 
membrane,  and  await  a  favourable  opportunity  for  further  division. 
This  condition  is  attributed  by  the  author  to  age  or  to  exhaustion  of  the 
food-eapply.  The  distribution  of  light  has  a  considerable  influence  on 
die  germination  of  the  spores  and  on  the  position  of  the  primary  axes 
of  the  protonema,  especially  in  Atrichum,  Finally,  he  states  that  aerial 
and  Uqnid  media  have  an  exactly  opposite  effect  one  to  the  other.  The 
former  encourages  extreme  development  of  the  protonema  and  dis- 
4xmiages,  or  even  arrests,  the  formation  of  buds.  The  liquid  medium 
resteains  the  growth  of  the  protonema  and  hastens  the  production  of 
h(Ah  bods  and  rhizoids,  the  latter  imbibing  nutriment  from  the  liquid. 

Sexuality  of  Spores  in  Dioioous  Mosses.|| — ^A.  Gilkinet  gives  a 
risnm^  of  a  paper  by  E.  and  E.  Marchal,  in  wnich  the  following  two 
qoestions  are  discussed  :  1,  whether  or  not  all  tiie  spores  of  one  and  the 
same  moss-capsule  are  of  the  same  sex  ;  2,  whether  the  protonemas  are 

•  Kew  BnU.,  add.  ser.,  v.  (1906)  pp.  91-100.  t  Tom.  cit.,  pp.  101-2. 

Z  Bev.  Bryolog.,  xzziii.  (1906)  pp.  8-5  (figs  in  text). 

f  Bev.  G^  Bot.,  xviii.  (1906)  pp.  49-66  (8  figs.). 

I  BuU.  Classe  Soi.  Acad.  Boy.  Belg.,  1905,  pp.  638-41. 


336  SUMMARY  OF  CURRENT  RESEARCHES  RELATING  TO 

nnisexnal  or  whether  they  bear  male  and  female  inflorescenoes.  The 
authors  answer  these  questions  after  observing  for  some  months  pure 
cultures  of  Barhula  unguiculata^^Bryufn  argerUeum,  and  Ceratodon  pitr- 
puretM,  Detailed  descriptions  are  given  of  the  precautions  taken  for 
obtaining  pure  cultures,  the  composition  of  the  nutritive  solution 
employed,  sterilising  methods,  etc.  The  authors  find  that  the  spores  of 
one  and  the  same  capsule  give  rise  to  protonemas  of  different  sexes. 
The  fructifications  of  a  second  year's  stem  are  always  of  the  same  gender 
as  those  of  the  preceding  year.  Protonemas  are  either  male  or  female, 
and  they  never  produce  organs  of  both  sexes.  Secondary  protonemas, 
i.e.,  those  arising  from  adult  stems  under  certain  conditions,  retain  the 
sex  of  the  stem  from  which  they  arise.  Phvsical  external  influenoee, 
such  as  modifications  of  nutritive  media,  etc.,  do  not  affect  the  sexuality 
of  the  protonema. 

Key  to  British  Hepatios.*  —  S.  M.  Macvicar  publishes  a  revised 
key  to  the  British  Hepatics.  For  the  benefit  of  beginners  it  is  planned 
largely  on  superficial  characters.  Advice  is  given  in  the  preface  as  to 
how  specimens  ought  to  be  examined,  and  as  to  the  importance  of  deter- 
mining the  position  and  character  of  the  perianth,  and  the  nature  of  the 
inflorescence.  A  fundamental  factor  in  the  grouping  of  the  genera  is 
found  in  the  underleaves — their  absence  or  their  relative  size  when 
present.    Keys  to  the  species  are  added  under  the  genera. 

New  British  Hepatic,  t — W.  H.  Pearson  describes  and  figures 
Porella  Icbuigata  var.  kUlarniensis,  a  new  variety  found  by  him  at 
Eillamey  in  1905.  He  has  re-examined  this  variable  species,  and 
arranged  the  numerous  specimens  which  he  has  studied  into  four  groups. 
The  typical  form  has  the  antical  leaf -lobes  acute,  with  two  or  three  teeth 
near  apex.  Yar.  acuta  Pears.,  is  much  commoner,  and  has  the  antical 
lobes  acute,  often  apiculate,  uncinate,  margin  entire.  Yar.  svbintegra 
Kaal.,  has  mai^in  entire,  apex  rarely  acute.  The  new  var.  killarmensis 
is  an  extreme  development  of  the  typical  form,  usually  larger,  lighter  in 
colour,  pale  green  above,  ochraceous  below  ;  it  grows  in  loose  graceful 
tufto,  and  has  the  antical  leaf -lobes  spinulose-dentate  above  the  middle. 
The  polished  cuticle  and  acrid  taste  refer  this  variety  to  P,  IcRvigata. 

British  Hepatios. — ^W.  Ingham  |  records  an  important  variety  of 
Kantia  trichomaniSy  which  he  describes  under  the  name  of  var.  aquatka. 
Hitherto  it  has  been  found  in  only  two  localities,  Buckden  Pike  and 
Deepdale,  both  in  Upper  Wharfedale.  Its  main  characteristic  lies  in 
the  very  decurrent  leaves,  which  give  the  stem  a  winged  appearance, 
and  in  the  ovate  and  deeply-divided  stipules.  The  author  records  also 
32  hepatics  and  42  mosses  as  rarities  m  Yorkshire  and  Durham,  and 
adds  a  note  on  teratology  in  mosses.  0.  £.  Larter§  gives  a  list  of  19 
hepatics,  apparently  not  previously  recorded  for  North  Devon,  and  a 
similar  list  of  12  for  South  Devon.  J.  A.  Wheldon  ||  confirms  his  pre- 
vious record  of  Marchantia  polymorpha  var.  aqtiatica  as  occurring  at 

*  Eastbourne :  Sumfield  (1906)  19  pp. 

t  Joum.of  Bot.,  xliv.  (1906)  pp.  81-3  (1  pi.). 

X  Rev.  Bryolog.  xxxiii.  (1906)  pp.  6-13  (figs,  in  text). 

§  Joum.  of  Bot.,  xliv.  (1906)  p.  105.  fl  Tom.  cit.,  pp.  105-6. 
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Netheiton,  near  Liveipool.  It  is  an  addition  to  the  British  flora,  and 
grows  erect  in  an  ancient  bog  with  Sphagnum  obtusunij  S.  teres^  Mnium 
affimB  and  Hypnum  eordtfolium,  A  second  station  for  the  plant  is  near 
Bainf  ord  Junction,  Lanes. 

HepatiosB  of  Bermuda.*— A.  W.  Evans  gives  a  list  of  the  hepatios 
of  Bermuda,  of  which  not  much  was  known  previouslj.  Mitt^  in 
the  ' Challenger*  Report  (1884),  recorded  6  species ;  since  then  8  more 
i^iecies  have  been  added.  Evans  has  workea  up  6  recent  collections, 
ind  raised  the  total  of  species  in  the  Bermudan  flora  to  28.  The 
affinities  of  this  subtropical  flora  are  with  that  of  the  Eastern  States, 
where  more  than  half  the  species  are  found.  Twelve  occur  in  the 
British  Islands,  and  about  as  many  in  the  West  Indies.  The  one  new 
^tedes,  CrossotoUjeuMa  bermudiana^  is  of  tropical  American  afilnity. 

HepaticsB  of  New  England.! — A.  W.  Evans  publishes  the  fourth 
and  final  pert  of  his  notes  on  New  England  HepaticsB.  He  sajs  that 
but  few  additions  have  been  made  to  the  flora  of  New  England  during 
the  past  year,  and  that  most  of  the  additions  here  noted  have  come 
U>  light  through  the  study  of  old  material.  All  the  species  mentioned 
in  this  contribution,  with  the  excention  of  FruUania  arborescms,  are 
conmion  to  Europe.  Notes  are  adaed  on  species  from  Rhode  Island 
and  from  Cumberland,  Maine ;  and  the  census  of  New  England  species 
completes  the  paper. 

Hepatico  of  Puerto  Bioo.^  —  A.  W.  Evans  contributes  the  sixth 
part  of  his  studies  on  the  he]^tic»  of  this  region.  It  includes  the 
genera  Cheilolefeunea,  EectoUjeutiea^  Cystohjmnea^  and  Fycnolefeunsa, 
The  second  and  third  of  these  genera  are  new.  Rectol^'eunea  contains 
4  species,  one  of  which  is  new;  Cystol^nea  contains  one  spnecies 
formerly  known  as  Lefeunia  lineata  Lehm.  and  Lindenb.  Critical 
notes  and  detaUed  descriptions  are  appended  to  the  species  names, 
together  with  synonymy. 

Hepatios  of  New  Caledonia.!  —  E.  G.  Paris  gives  an  interesting 
Ikt  of  hepatic®  collected  by  MM.  Etesse  and  Le  Kat  in  the  south  of 
New  Caledonia,  and  determined  by  Stephani.  Of  the  58  species  re- 
ecmled,  19  are  new  and  9  are  endemic.  Three  other  genera  are 
represented  by  fragments  of  plants,  which  are  insufficient  for  specific 
determination.    The  above  proportion  of  endemic  species  is  unique. 

Biccia.l — C.  E.  Lewis  describes  the  embryology  and  development  of 
Biecia  lutescens  and  JR.  crystdllina.  The  former  species  is  shown  to  be  a 
terrestrial  form  of  Riccia  natans.  It  is  monoicous,  and  produces 
antlieridia  and  archegonia  in  the  autumn  and  ripe  spores  in  the  following 
spring  ;  it  is  also  pro^xigated  v^etatively  by  the  separation  of  thalline 
brandies.  In  both  this  species  and  in  R.  cryatallina  the  development 
c€  the  sexual  organs  and  fniit  agrees  with  that  described  for  other  species 

♦  BtOL  Torrey  Bot.  Club,  xxxiii.  (1906)  pp.  129-36  (1  pi.). 

t  Rhodora,  v&i.  (1906)  pp.  85-46. 

X  BoU.  Torrey  Bot.  Club,  xzziii.  (1906)  pp.  1-25  (8  pis.). 

I  Hot.  Bryolog.,  xzxiiL  (1906)  pp.  27-29. 

I  Bol  Gazette,  xli.  (1906)  pp.  109-38  (5  pis.) 

June  2(Hh,  1906  z 
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of  the  genus.  Bodies  resembling  cenfcrosomes  occur  in  the  cells  of  the 
antheridium,  and  persist,  and  later  become  blepharoplasts.  The  develop- 
ment and  cytology  of  the  antherozoids,  spore-mother-cells,  and  spore 
are  described. 

Gtonus  Scapania.*  —  E.  Miiller  has  completed  and  published  an 
exhaustive  monograph  of  this  difficult  genus.  The  work,  which  has 
taken  jears  to  carry  out,  is  divided  into  two  parts,  the  general  and  the 
special  part.  Preceding  these  is  a  list  of  bibliography  and  exsiccatce 
quoted  in  the  book.  The  general  part  opens  with  a  list  of  herbaria, 
collections,  and  published  sets  examined  by  the  author,  and  the  names 
of  the  specimens  represented  therein.  Then  follows  a  detailed  dis- 
quisition on  the  geographical  distribution  of  the  genus  all  over  the 
world,  ending  with  the  results  presented  in  the  form  of  tables.  The 
special  part  deals  with  the  systematic  side  of  the  work,  and  after  giving 
the  synonymy  and  diagnosis  of  Scapania  the  author  describes  the  mor- 
phology of  the  genus  under  the  headings  of  habit,  stem,  leaves, 
areolation,  cuticle,  sexual  organs  and  their  envelope,  etc.  The  species 
are  divided  into  three  main  groups :  1,  Perianth  compressed  ;  2, 
Perianth  unknown  ;  8,  Perianth  not  compressed.  The  author  remarks 
that  the  best  systematic  character  of  Scapania  is  the  form  of  the  leaf- 
lobes  and  their  proportionate  size.  Each  species  is  treated  with  the 
utmost  detail  from  a  descriptive,  critical,  and  geographical  point  of  view. 
Six  new  species  are  described.  The  book  is  iUustrated  by  52  large 
quarto  plates,  containing  figures  of  habit  and  structure  of  each  of  the 
65  species  recognised. 

Regeneration  of  Liverworts.!— Anna  Berkovec  gives  the  results  of 
her  investigations  of  the  regeneration  of  liverworts.  For  this  all  liver- 
worts have  a  remarkable  capacitor.  There  is  a  strong  correlation  between 
the  growth  of  the  potential  growing  point  and  the  formation  of  adventi ve 
shoots  which  arise  after  a  wound.  The  fewer  the  potential  growing 
points,  the  greater  the  capacity  for  producing  new  thalli.  These  latter 
arise  most  frequently  from  superficial  cuts  near  the  apex  or  alongthe 
thallus,  or  even  near  the  base ;  there  is  therefore  no  polarity.  They 
may  also  arise  from  uninjured  tissue  above  or  below  the  thallus.  The 
adventive  shoot  has  at  first  a  radial  structure  which  soon  becomes  dorsi- 
ventral.  The  regenerating  portion  of  thallus  determines  the  plane  of 
dorsiventrality  of  the  new  shoot  The  author  describes  her  apparatus 
and  methods. 

Ch YZE  B,  E.— Adatok  HmJd  Kagyaromig,  ktildiitfian  ZaMdinmegye  it  B€rtik  b. 
Ur.  Tirol  fldwyihoi.  (Additions  to  the  flora  of  North  Hungazy,  especially  the 
distriots  of  Zemplto  and  Bdrtfa.) 

[Contains  a  list  of  48  mosses  and  8  hepatics,  revised  hy  M&g6o8y-I>ietz.] 

Magyar  Bot,  La^k,  iv.  (1905)  pp.  906-10. 

GtObffy,  I.— HypiMai  arenatimi.    Plaffiopni  (Ederi.    Pterjgoneiinim  oaTifoUiim. 

[Notes  on  these  three  mosses  as  occurring  in  Hungary.] 

Tom,  cU.,  pp.  389-40. 

•  Nov.  Act.  Acad.  Oaes.  Leop.-Oar.  Germ.  Nat.  Our.,  Ixxxiii.  (Halle,  1905)  3ia 
pp.,  62  pis. 

t  BuU.  Intemat.  Acad.  Sci.  Bohdme  Prague  (1905)  19  pp.,  1  pi. 
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GTdBFFT,  L— IF«ber  dai  TorkomiiMi  d«r  Ofttluuriiiwt  Tfaimlmiwhtll  Biotli.  in  der 
Gegend  voa  JMannuL  (On  the  ooourrenoe  of  C.  Hauss- 
knechUi  in  the  region  of  Debreosen.) 

[The  author  gmni  up  the  differences  between  this  Bpecies  and 
C  undulata,  and  adds  a  new  locality  to  the  distribution 
of  C.  Hausskneehiii — Debreozen,  in  Hungary.] 

Op.  cit.,  V.  (1906)  pp.  83-6. 

Hebzog,  Th.— Die  Lanbnoose  Badens.    rThe  mosses  of  Baden.) 

[A  coniinnation,  in  which  the  distrioution  of  the  species  in  the  Black  Forest 
and  Jura  is  discussed.] 

BuU,  Herb.  Boissier,  vi.  (1906)  pp.  285-44,  826-41* 

Pabib,  B.  G. — ladez  Bryologimii. 

[Continuation.    Thedmia — ZygodonJ] 

Ed.  2,  v.,  faso.  25-6  (Paris,  1906)  pp.  1-186. 

Stxphani,  F. — Speeiae  Hepatioamm. 

[Continuation,  containing  descriptions  of  85  species  of  Leioscyphus,'] 

Bull  Herb.  Boiaeier,  vi.  (1906)  pp.  217-32, 

Watts,  W.  W.— Autraliaa  Moiiee.    Some  Locality  Pieturet. 

[J^eld  notes  of  an  expedition  in  the  district  of  Young,  New  South  Wales. 
To  be  continued.]  Bryologiat,  ix.  (1906)  pp.  84-6. 

Thallophsrta. 

AlgflB. 

(By  E.  8.  OiFP.) 

Fresh-water  AlgiB  of  the  Azores.*— E.  Bohlin  has  made  a  stady 
of  the  fresh-water  oigSQ  of  these  islands,  bat  he  does  not  pretend  that 
this  is  in  any  way  complete,  as  his  collections  were  made  during  one  dry 
aeason,  June  to  Angost,  only,  and  were  for  the  most  part  confined  to 
one  ifikind.  The  number  of  species  now  known  from  the  Azores  is  171, 
of  which  158  were  found  by  the  author,  134  of  these  being  new  to  the 
jdands.  One  new  species  and  one  new  variety  are  described,  and  a 
new  genus,  CMoroboirys,  is  formed  for  the  reception  of  Ghlorococcum 
rtguUmris  West.  The  author  treats  his  subject  under  the  following 
beddings  :  Oeneral  sketch  of  the  nature  of  the  Azores ;  the  lacustrine 
a)^  ;  the  algs  of  the  marshes  and  streams ;  aerial  algae ;  the  algas  of 
d^  hot  springs ;  general  character  and  origin  of  the  al^al  flora ; 
BjBtematic  list  of  the  fresh-water  algas  of  the  Azores ;  list  of  localities ; 
ikbliography. 

Fresh-water  Algas  of  South  Patagonia.t  —  0.  Borge  has  made 
oonectionB  of  fresh-water  algas  at  various  localities  in  South  Patagonia, 
between  Punta  Arenas  on  the  north  coast  of  the  Magellan  Straits,  and 
Santa  de  los  Baguales,  about  50''  10'  S.  lat.  and  IT  5'  W.  long.  He 
records  about  150  species,  and  states  that  the  small  number  of  species  is 
pfx>bably  due  to  the  saline  character  of  the  soil.  Certain  genera,  such  as 
Artkrode9mi48j  Micrastmas^  Penium,  Tetmemorm,  and  Xanthidium,  are 
not  represented  at  all,  while  Euastrum  has  only  three,  and  Pleuro- 
tmUuM  only  one  species.  Six  new  species  and  several  new  varieties  are 
described. 

•  Bibang.  K.  Svensk.  Vet.  Akad.  HandL,  zzrii.,  pt.  8,  iv.  (1901)  85  pp.,  1  pi. 
t  Tom.  cit.,  pt.  3,  X.,  40  pp.,  2  pis. 
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Fresh-water  Algm  in  Kew  Gardens.*  —  F.  E.  Fritsch  writes  an 
aooonnt  of  Uie  fresh-water  algal  flora  of  Kew  Gardens.  He  divides  it 
into  three  groups :  (1)  the  greenhouse  flora ;  (2)  the  Thames  flora,  con- 
sisting of  we  fugSB  in  ihe  surtificial  waters  and  the  tanks  in  tiie  green- 
houses ;  (3)  tiie  terrestrial  flora,  made  up  of  species  growing  on  damp 
ground,  rocks  and  trees  in  the  open  air.  The  total  number  of  genera 
recorded  is  180,  and  the  number  of  species  is  294,  of  which  tiie  Gyano- 

Shyce»  constitute  nearly  25  per  cent.  In  the  aquatic  tank  near  the 
odrell  Laboratory,  a  regular  sequence  of  algal  forms  was  observed,  and 
this  is  shown  in  a  table.  The  plankton  of  the  artificial  waters  at  Eew 
is,  in  its  genend  character,  almost  ihe  same  as  that  of  the  Thames, 
though  in  Quantity  of  individuals  it  is  very  different.  Th^  is  an  entire 
absence  of  reridinese  in  the  Eew  flora.  A  list  of  species  is  given,  with 
Uie  locality  of  each. 

Baoillarias  flrom  Texas  and  New  Mexico.f  —  A.  M.  Edwards  de- 
scribes fossil  diatoms  from  the  Staked  Plain,  which  includes  part  of 
Texas  and  part  of  New  Mexico.  He  gives  a  description  of  the  district 
with  its  boundary  limits,  followed  by  a  list  of  the  67  diatoms  recorded 
from  there  ;  notes  are  given  on  many  of  the  species,  as  well  as  on  the 
geology  of  the  district. 

Diatoms  flrom  near  Lake  Chad.$ — P.  Petit  and  H.  Courtet  issue  a 
preliminary  note  on  the  diatoms  observed  in  sundry  geological  specimens 
collected  by  the  Chari-Lac  Tchad  expedition.  Diatoms  have  been  found 
which,  though  fossil,  are  of  a  recent  age,  since  t^ey  are  represented  in 
fresh-water  at  the  present  day.  The  deposits  in  question  are  from 
Ard^be  and  Mondo.  At  the  former  place  the  genera  Oomphonema, 
Gymhellay  and  EpUhemia  are  the  most  common,  and  the  following  species 
occur :  CymMla  cucumiSf  Navkula  oMusa  var.  lata,  Navictda  mqua- 
toridlisj  and  EunoUa  gibboaa.  The  calcareous  deposit  in  which  they 
were  found  is  at  a  deptii  of  40  metres.  In  the  calcareous  tufa  of  Mondo 
were  found  large  numbers  of  CymbellsB,  as  well  as  spnecimens  of  Stephana- 
discus  astrcM  Ehrb.,.  and  Sunrella  arcta  A.  S.,  which  is  very  abundant. 
This  species  has  only  been  found  hitherto  in  the  Demerara  river,  where 
it  is  living.  The  tripoli  of  Mondo  is  almost  entirely  formed  of  common 
species  of  Cyclotdla,  OaUlonndla^  and  GymbMa, 

Yorkshire  Diatom8.§ — R.  H.  Philip  publishes  the  records  of  diatonos 
collected  on  two  excursions  by  the  YorKshire  Naturalists*  Union  in  1905. 
The  localities  were  the  Givendale  Springs  and  the  Ousethorpe  Brook 
near  Pocklington,  and  Maltby .  The  most  interesting  find  was  a  variety 
of  FragiUaria  capucina^  not  mtherto  described.  Instead  of  the  constric- 
tion in  the  median  portion  of  the  valve,  characteristic  of  var.  fMsoUpta^ 
there  is  in  the  new  variety  a  distinct  dilatation. 

Sargassum  fllipendula.|| — E.  B.  Simons  has  made  a  morphological 
study  of  this  species,  and  presents  her  results  under  tiie  headings  of : 

♦  Kew  Bull.,  add  ser.  v.  (1906)  pp.  187-230. 

t  Nuov.  Not.,  xvii.  (1906)  pp.  61-9. 

X  Ck>mpteB  Rendus,  cxlii.  (1906)  pp.  668-9. 

§  Naturalist,  Jan.  1906,  pp.  14-16  (figs,  in  text). 

I  Bot.  Gazette,  xli.  (1906)  pp.  161-62  (2  pis.). 
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material  and  methods ;  general  morphology  and  histology ;  origin  and 
development  of  the  conceptacle ;  origm  and  development  of  the  crypto- 
Btcnna ;  spermatocyst ;  oocyst ;  and  sporeling.  Growth  takes  place  from 
a  3-«ided  ajncal  cell,  which  gives  rise  to  stem,  branch  and  leaf  stractnre. 
The  tissaes  contain  much  reserve  material,  partly  oil,  partly  perhaps  a 
carbohydrate.  Conceptacles  and  cryptostomata  originate  in  a  single 
flask-shaped  initial  cell,  which  divides  at  first  into  two  dissimilar  s^- 
ments — a  large  lower  cell  which  gives  rise  to  the  walls  of  the  oonceptade 
or  cryptostoma;  and  an  upper  cell,  the  "tongue"  cell,  which  either 
lemaiiis  inactive,  or  divides  to  form  a  short  filament,  or  d^nerates. 
The  author  holds  the  view  that  cryptostomata  have  been  denved  from 
conoeptacle^  whose  sexual  organs  have  become  sterile.  The  oocyst 
normally  gives  rise  to  but  one  egg. 

Hew  American  Coralline  AlgSB.* — M.  Foslie  and  M.  A.  Howe 
describe  seven  new  species  and  four  new  varieties  of  Corallines,  from 
Tarioos  parts  of  the  West  Indies.  In  some  of  the  species  described  the 
material  is  entirely  sterile,  and  in  others  empty  concei)tacles  have  been 
found.  But  the  plants  possess  such  well-marked  distinctive  characters 
in  outward  form  or  internal  structure  that  the  authors  consider  the 
descriptions  and  photographs  will  prove  sufficient  for  identification. 
Photographs  are  given  of  tne  habit  and  structure  of  the  various  species 
and  varieties. 

Morphology  of  Caulerpa.t — J.  M.  Janse  gives  an  account  of  his 
studies  of  the  polarity  and  organ-formation  in  Gaiderpa  proWera.  He 
treats  his  subject  under  the  following  headings:  (1)  Polaritv  and 
ita^aming  of  protoplasm  as  occurring  in  branchlets,  either  wounded  or 
reversed ;  (2)  Polarity  and  organ-formation,  firstly  the  formation  of 
new  members,  such  as  branchlets,  rhizome,  rhizoids;  and  secondly 
changes  in  the  protoplasm  during  the  formation  of  new  growths; 
(3)  Theoretical  considerations.  A  full  summary  is  appended.  In  brief, 
Caulerpa  prolifera  exhibits  a  well-marked  polarity,  which  is  seen  both 
in  the  course  of  the  stronger  protoplasmic  streEims  in  intact  and  in 
wounded  branchlets,  and  also  in  the  formation  of  organs  as  the  result  of 
severe  wounds. 

Begeneration  in  PoIysiphonia4 — ^F.  Tobler  has  studied  the  question 
of  r^eneration  and  polarity  in  Polysiphonia  (4  species)  and  Ceramium 
(3  species).  After  describing  his  method  of  treatment,  he  passes  on  to 
dsaoiss  the  artificial  control  of  growth  in  uninjured  specimens,  including 
unequal  growth  in  definite  parts,  adventitious  shoots,  rhizoid-formation ; 
next,  growth  in  injured  specimens  (the  shedding  of  parts  followed  by 
r^eneration)  ;  and  finally,  the  question  of  polarity. 

Complementary  Chromatio  Adaptation  of  AlgfB.§ — ^M.  Oaidukov gives 
an  account  of  some  most  instructive  experiments  made  by  him  on  Porphyra 
lacmiata  Ag.  and  Fhormidium  tenue  uom.  The  apparatus  and  methods 
of  work  are  described  and  the  following  results  are  arrived  at.    The 

♦  BnU.  New  York  Bot  Garden,  iv.  (1906)  pp.  128-36  (14  pis.). 

t  Jahrb.  wise.  Bot.,  xUi.  (1906)  pp.  394-460  (8  pis.). 

X  Tom.  oU„  pp.  461-502  (3  pis.). 

I  Ber.  Deutson.  Bot.  Ges.,  xxiv.  (1906)  pp.  1-5. 
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length  of  time  which  is  required  to  produce  complementary  chromatic 
adaptation  depends  on  the  strength  of  the  light.  Ohromophylls  have 
the  power  of  photographing  the  colours  complementarily.  The  speed 
of  the  process  shows  that  it  is  here  a  question  of  actual  cliange  of  colour 
of  the  old  cells,  not  the  formation  of  new  cells  with  differendj  coloured 
ohromophylls.  In  the  macroscopic  experimente  only  two  main  com- 
plementary colours  are  to  be  seen,  green  and  red,  blue-green  and  brown- 
yellow,  not  the  various  intermediate  shades.  Complementary  colour- 
change  depends  on  the  change  of  structure  of  the  chromophylls. 
•Finally,  the  author  answers  the  questions  raised  by  Oltmanns  on  this 
subject  in  the  second  volume  of  his  ''  Morphologic  und  Physiologic  der 
Algen,"  p.  196. 

Ho  LT  z,  L.— V«M  YimdorU  to&  Ohtiaeeai  waidm  IiumI  SiiilieB,  von  Dr.  Bom.  (New 
localities  for  CharaoeaB  in  Sicily,  discovered  by  Dr.  Boss.) 

[A  list  of  14  species  and  varieties,  containing  one  new  variety,  pieudo- 
9pinon89ima,  of  Chora  crinUa  Wallr.    A  detailed  description  is  given.] 

Nuov.  Nota/r,,  xvii.  (1906)  pp.  67-60. 

Keibsleb,  K.  v.— Boitrag  nr  Kenntnii  des  Flanktoni  eiaiger  kleiAorer  Seen  ia 
Kinten.  (Contribution  to  a  knowledge  of  the  plankton  of  some  rather  small 
lakes  in  Garinthia.) 

[Describes  the  plankton  of  five  small  lakes,  and  makes  remarks  on  the 
distribution  of  the  species  here  recorded.] 

Oest.  Bot,  ZeU.,  Ivi.  (1906)  pp.  53-60. 

Mazza,  a.— Saggio  di  Algologia  ooeaiiiea.    (Essav  on  oceanic  algology.) 

[A  continuation,  wmch  includes  CaulactrnthMU^  QtUditun^  Fterodadia^  and 
Suhria.^  Nuov.  Not,  xvU.  (1906)  pp.  41-56. 

MiauLA,  W.— Thoml'i  Vlora  von  Beutiehlaiid.  T.  Kryptogamen.  (Flora  of 
Germany.    Cryptogams.) 

[Diatomacee,  continued.    DipUmeia — Navicula,] 

Gera:  Zezschwitz,  1906,  Uei  26,  pp.  32fr-56  (5  pla.). 
Sbtchbll,  yf,  A. — HegOTOTitloii  anong  Kglpt, 

Univ.  Califomian  PublMotionB,  U.  (1905)  pp.  189-68  (8  pis.). 

Stockmateb,  S.— XleiBar  Beitrag  wr  Benntnit  dw  SttMwasieralMdtora  Spiti- 
bergens.    (SmaU  contribution  to  the  freshwater  iJgal  flora  of  Spitsbergen.) 
[A  list  of  29  species,  of  which  one,  Euiutrum  Wiesneri,  is  new.] 

Oest  Bot.  ZeU.,  Ivi.  (1906)  pp.  47-58  (7  figs,  in  tezi). 

Fungi. 

(By  A.  LoBBAn^  Smith,  F.L.S.) 

UrophlyotlB  AlfaUlBB.* — E.  S.  Salmon  detected  this  fnngos  on  the 
roots  of  Lucerne  from  Heme  Bay,  where  it  had  caused  the  death  of  a 
good  many  plants.  The  fnngns,  one  of  tlie  Chjtridinese,  forms  gall-like 
stmctnres  from  the  hypertrophied  tissue  of  the  host.  These  galls  con- 
tain a  number  of  minute  chambers  which  are  filled  with  the  brownish, 
spores.  The  disease  was  first  observed  in  Ecuador.  This  is  the  first 
record  of  the  disease  in  Britain. 

Morphology  and  Development  of  lmpu8a.t — Edgar  W.  Olive 
begins  with  an  historical  sketch  of  the  investigations  that  have  already 

*  Gard.  Chron.,  xxxix.  (1906)  p.  122. 

t  Bot.  Gazette,  zli.  (1906)  pp.  192-208  (2  pis.). 
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been  made  on  this  genns  of  EntomophthoresB,  especially  by  Oohn, 
Brefeld,  and  Thaxter.  He  was  fortunate  enoo^  to  find  a  small  fly 
belonging  to  the  genus  Sciara  on  some  horse-dang  coltores  in  the 
labontoiy  which  was  attacked  by  a  species  of  Empusa.  He  got  a  large 
series  of  the  insects  representing  every  stage  of  the  lif e-historv  of  the 
fimgos,  and  tiie  description  of  the  new  species  E.  Sciarcb  is  toe  main 
subject  of  the  paper.  The  fly  lays  its  eggs  on  the  sorface  of  the  dung 
or  on  the  sides  of  the  vessel,  and  infection  must  take  place  at  a  very 
orlj  stage  in  the  life  of  the  insect,  as  adult  larv»  were  not  induced  to 
take  the  disease.  If  the  cultures  were  kept  moist  the  majority  of 
infected  individuals  died  at  the  larval  stage.  If  the  conditions  were 
drier  the  adult  fly,  even  when  attacked,  was  developed,  and  only  died  of 
disease  after  ovipositing.  Olive  found  the  earliest  stage  of  vegetative 
Ityphse  in  the  larvae.  At  first  they  were  multinucleate  and  non-septate, 
then,  later,  septa  were  formed  and  the  body-cavity  became  filled  with 
lijphse.  The  fructifying  stage  occurs  on  the  aeath  of  the  insect. 
Bmzoidal  hyphae  are  formed  which  attach  the  insect  to  the  substratum, 
«&d  conidiophores,  simple  or  branched  according  to  the  species,  rise  from 
the  v^tative  hyphae.  These  bore  their  way  through  the  tissue  of  the 
best  and  produce  conidia  at  the  apex.  In  some  species  the  coenocytic 
conidiophore  divides  up  into  uninucleate  cells,  and  the  conidium  also  is 
nmnncieate.  In  Empusa  musc<t^  where  thei  conidium  is  multinucleate, 
only  one  septum  is  formed  in  Uie  conidiophore  immediately  below  the 
comdium.  The  restin^-spores — ^zygospores  or  azygospores — ^are  formed 
on  larger  hyphas.  Ohve  describes  also  the  abjection  of  the  conidia. 
The  process  is  somewhat  simihu*  to  that  described  for  the  sporangium  of 
PQoboku. 

Study  of  Saprolegnieas.* — Paul  Dop  has  tested  the  influence  of 
<^ertain  substances  on  the  development  of  SaproUgnia  Thureti^  the 
parasite  of  fishes.  If  the  conditions  are  anaerobic  thQ  hyphas  are  more 
slender,  the  older  parts  more  septate,  and  the  grains  of  cellulin  are 
snnller.  Carbon  can  be  supplied  to  the  fungus  fe  glycogen.  In  mineral 
sohitaons  there  is  no  cellulm  f orm^  and  growth  is  slow,  while  the  septa 
«e  numerous. 

Fertilisation  in  Mucorini.t — Dangeard  gives  an  historical  sketehof 
^  knowledge  of  this  subject.  He  then  £»ws  attention  to  the  fact 
that  in  conjugation  in  this  group  of  fungi  we  have  the  union  of  game- 
tangia.  He  followed  the  process  more  especially  in  Mi*cor  fragilis,  and 
noted  the  union  of  a  number  of  nuclei,  the  mature  zygospore  con- 
tiinmg  many  fused  nuclei  which  provide  those  of  the  new  thallus. 

Witches'  Broom  on  Cherry.  J — Emil  Heinricher  considers  that  the 
deformations  caused  by  Exoascus  Cerasi  are  favourable  objects  for 
'todying  physiological  phenomena.  He  transferred  the  disease  from  one 
^  to  another  by  grafting,  and  found  that  spontaneous  infection  by 
spores  is  of  rare  occurrence. 

•  BuU.Soc  Bofe.  Prance,  lii.  (1905)  pp.  166-8. 

t  Comptes  Rendus.  cxUi.  (1906)  pp.  646-7. 
„  t  Naturw.  Zeitschr.  Land.  Forstw.,  iii.  (1906)  heft  8,  pp.  344-7  (1  fig.).  See  also 
H«dtrigl4,  rfv.  (1906)  Beibl;,  pp.  106-7. 
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Yariation  in  Phyllaotinia  corylea.*— E.  S.  Salmon  finds  a  remark- 
able variation  in  Uie  conidial  form  of  this  species.  The  fungus  grows 
on  a  great  varietj  of  hosts  (some  180  species,  belonging  to  52  genera), 
and  the  author  has  gone  through  the  material,  examining  and  comparing 
the  Oidium  whenever  it  was  present.  On  certain  hosts  he  finds  constant 
morphological  differences  in  the  conidial  form  ;  two  varieties  are  marked 
by  the  form  of  the  conidiophore :  var.  rigida,  where  it  is  rigid  and 
acicular,  and  var.  stUfspiraHis,  where  it  is  thick-walled  and  tortuous. 
Another  varietj,  angtdata^  is  based  on  the  shape  of  the  conidia.  Salmon 
thinks  that  we  have  here  an  instance  of  a  species  which  is  undergoing, 
or  has  lately  undergone,  a  mutation  period.  The  peculiar  conidia  in 
the  variety  angulata  occur  on  a  wide  range  of  host-plants,  and  it  is  a 
curious  fact  that  while  this  varietr  is  found  on  such  trees  as  Quereus^ 
Fagus,  and  Ulmus  in  America,  in  Europe  tJie  conidia  found  on  trees  of 
these  genera  show  the  characters  of  the  type.  This  seems  to  point  to 
the  theory  that  the  peculiar  shap  has  appeared  as  a  ** mutation^ 
independent  of  any  host.  Salmon  is  also  of  opinion  that  biologic  forms 
exist  within  the  species,  but  that  it  is  necessarv  *'  to  group  all  such 
biologic  forms  round  a  clearly  defined  morphological  centre — the 
systematic  species  or  variety." 

New  Gtonus  of  Parasitic  Fungi.t — ^Nicolas  Jacobesco  records  a 
destructive  canker  of  lime  trees  caused  by  a  fungus  new  to  science 
which  he  names  TrematovaUa  MatruchoU.  Small  longitudinal  slits  with 
a  black  interior  are  first  noticed  in  the  bark  of  the  tree.  These  multiply, 
and  the  bark  splits  at  right  angles  to  the  slit,  until  the  stem  or  branch 
is  surrounded  with  wounds,  and  is  destroyed  altogether,  as  the  fungus 
penetrates  deeper  into  the  tissues.  Jacob^co  describes  the  perithecia  of 
the  fungus,  and  the  4-celled  spores.  He  also  describes  the  spermogonlal 
and  pycnidial  forms  which  occur  in  succession  on  the  inf ectea  areas. 

Balansia  anclDothichloe.t — ^These  two  genera  of  Pyrenomycetes  are 
parasitic  on  grasses  or  carices.  G.  Atkinson  has  studied  the  different 
species,  and  gives  full  descriptions.  Balansia  forms  stalked  or  cushion- 
like stromata  in  which  the  perithecia  are  imbedded.  Dotkiehloe  is  a  new 
genus  proposed  for  those  forms  that  have  a  very  thin  black  stroma. 
The  author  discusses  the  economic  importance  of  these  parasites,  and 
the  disastrous  consequences  that  would  follow  if  they  spread  to  any 
extent,  or  if  by  changing  their  host,  they  should  attack  the  more  im> 
portant  forage  plants. 

Sporulation  of  Teasts  of  Ascomycetous  Fungi.f — ^The  formation 
of  endogenous  spores  in  Saccharomyces  has  been  considered  the  test 
whereby  the  true  yeasts  were  to  be  distinguished  from  the  budding^ 
stages  of  other  fungi.  P.  Viala  and  P.  Pacottet  have  been  experimenting 
with  several  forms  of  fungi  in  this  connection,  and  give  an  account  of 
their  researches.  OUBOsporium  ampelophagum  and  0.  nervisequumy 
which  cause  respectively  anthracnosis  of  the  vine  and  of  the  plane,  were 

♦  Ann.  Mycol.,  iii.  (1906)  pp.  498-605  (8  pis.). 
t  Oomptes  Rendus,  cxlii.  (1906)  pp.  289-91. 
X  Joum.  Myool.,  xi.  (1906)  pp.  248-67. 
§  Comptes  Bendos,  oxlii.  (1906)  pp.  466-61. 
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selected  by  them  for  experiments  which  have  lasted  over  three  years. 
In  both  spedee  they  have  grown  a  series  of  diverse  forms,  conidiophores, 
spamogonia,  pycnidia,  sclerotia,  chlamydospores,  and  cysts.  It  has 
farther  been  proved  by  Elebahn  that  Olaosporium  nervisequum  has  a 
perfect  asoosporons  form,  Onomonia  veneta.  The  writers  took  spores 
from  the  spermogonia  of  the  f ongns,  and  obtained,  in  sngar  media, 
generation  after  generation  of  yeast-cells.  Under  certain  conditions  the 
cells  became  invited  with  an  enter  membrane  and  were  brown  in  colour. 
When  the  yeast  was  grown  on  an  exhausted  medium,  endogenous  sporea 
were  formeid.  In  G,  ampeUphagum  there  were  formed  1,  2,  or  3  spores, 
somewhat  ovoid  in  shape,  wnich  again  formed  yeasts  in  a  sugar  solution. 
Exactly  the  same  results  were  obtained  with  6.  nervisequum^  but  in  thia 
case  the  endogenous  spores  were  more  numerous,  varying  from  2  to  12. 
&ich  resnlts  could  not  be  obtained  with  other  closely  aUi^  fungi. 

The  formation  of  endogenous  spores  has  been  looked  on  as  ascus- 
formation,  and  has  placed  Saccharomyces  among  the  primitive  Asco- 
mycetes.  The  results  obtained  by  Yiala  and  Pacottet  throw  considerable 
doubt  on  this  view.  In  the  life-cycle  of  OlcMsporium  nervisequum  there 
would  thus  be  two  very  different  stages  of  ascus-spore  formation.  The 
view  of  Pasteur  that  Saccharomyces  was  at  its  origin  a  filamentous 
fangns,  has  also  had  some  confirmation,  though  possibly  it  has  lost  all 
power  of  reverting  to  its  original  filamentous  conmtion. 

Kadear  Division  in  Saccharomyces  ellipsoideus  I.  Hansen.* — 
Franz  Fuhrmann  sketches  the  work  of  previous  authors  on  the  nuclear 
division  of  yeast-cells,  and  then  gives  tne  results  of  his  own  reisearch. 
He  describes  his  methods  of  culture,  fixing,  staining,  etc.  The  resting 
nucleos  is  small  with  a  delicate  structure,  and  is  often  surrounded  by  a 
clear  zone,  though  sometimes  that  was  not  visible,  and  probably  is  only 
a  vacaole.  In  the  preliminary  stages  of  division  the  nucleus  increases 
•omewhat  in  size,  the  chromatic  sul»tance  becomes  more  condensed  and 
forms  into  chromosomes,  evidently  to  the  number  of  four.  These  are 
seen  to  arrange  themselves  in  the  monaster  stage ;  splitting  then  takes 
place,  the  daughter-chromosomes  travel  polewards,  ana  a  diaster  stage  is 
reached ;  the  knot  stage  is  reproduced,  and  finally  a  resting  stage  of  each 
daughter-nucleus.  Budding  of  the  cells  follows  at  a  later  stage  than 
nuclear  division,  though  sometimes  the  two  acts  are  synchronous.  The 
nucleus  may  pass  over  into  the  new  cell  at  the  knot  stage  of  the  daughter- 
nucleus  or  even  earlier.  A  resting  stage  of  both  nuclei  usually  follows, 
bat  a  second  karyokinesis  of  the  nucleus  of  the  mother-cell  ma^  take 
pbce  immediately.  Fuhrmann  found  in  his  preparations  no  evidence 
that  any  fusion  of  nuclei  took  place  in  the  ceU  previous  to  nuclear 
division  representing,  according  to  Hirschbruch,  a  sexual  act.  Figures 
are  given  of  the  different  stages  of  division. 

Toxin  of  Aspergillus  fumigatus.f — E.  Bodin  and  L.  Gautier  have 
found  that  this  fungus  produces  a  toxic  substance  bearing  a  strong 
resemblance  to  bacterial  toxins.  It  reacts  on  the  nervous  centres, 
causing  convulsions  and  proving  fatal  in  a  short  time,  or,  if  the  dose  is 

♦  Centralbl.  Bakt.,  xv.  (1906)  pp.  710-17  (1  pi.), 
t  Ann.  Inst.  Pasteur,  xx.  (1S06)  pp.  209-24. 
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small,  the  effect  passes  off  withqnt  leaving  any  trace.    It  was  foand  that 
some  animals  are  mach  more  susceptible  than  others  to  the  poison. 

DeformationB  Caused  by  GymnoBporangium.*  —  L.  O^neaa  de 
Lamarli^re  has  examined  the  differences  in  the  effects  produced  on  their 
alternate  hosts  by  6h/mno8porangium  clavariafomte  and  O.juniperinum. 
He  finds  that  the  results  on  the  tissues  of  the  host-plant  are  very 
similar  in  both  species.  There  is  deformation  and  hypertrophy  of  the 
tissues  of  the  parenchyma  resulting  in  the  sweUing  of  Uie  organ  attacked, 
and  due  to  the  development  of  the  mycelium  of  the  parasite.  In  the 
action  of  the  Eoestelia  or  JScidium  form,  the  part  of  the  plant  infected 
is  killed  by  the  fungus  ;  in,  the  teleutospore  form,  a  kind  of  symbiosis  is 
established  between  the  mycelium  of  the  Oymnosporangium  and  the 
tissue  of  the  Juniper ;  the  effect  is  not  fatal  as  in  the  case  of  the 
Eoestelia.  In  the  latter  the  cambium  is  attacked — the  conducting 
tissue — ^which  leads  to  the  death  of  the  branch  or  leaves  attacked. 

UredineaB. — ^W.  A.  Eellermant  gives  an  account  of  his  experiments 
with  the  rust  of  maize,  Puccinia  Sorghi^  the  JScidium  of  which  grows  on 
Oxalis.  While  the  rust  itself  is  common,  the  JEcidium  is  rare,  and  the 
fungus  is  propagated  from  year  to  year  by  surviving  uredospores. 

J.  0.  Aruiur^  describes  in  detail  the  cultures  of  Urediness  made 
during  1905.  In  many  instances  previous  results  were  verified. 
Nq^tive  results  on  new  material  are  also  chronialed.  Suooessfnl  inoca- 
lations  were  obtained  in  nine  species  not  previously  chronicled.  A. 
heteroecious  form  was  proved  :  \S[iBJEcidium  on  Steironema,  the  Puccinia 
on  Spartina.  Here  again  the  JBcidium  is  rare,  and  propagation  un- 
doubtedly due  to  the  hardiness  of  the  uredospores  which  enables  them 
to  persist  during  the  winter  and  infect  the  plants  in  spring. 

A  large  canker  growth  on  a  species  of  Bignonia,  from  Brazil,  has 
been  found  by  P.  Magnus  §  to  be  caused  by  a  new  fungus,  Uropyxis 
Rickiana.  The  mycelium  of  the  Uredine  burrows  in  the-  cortical 
parenchyma,  and  forms  a  spore  layer,  which  bursts  the  epidermis  of  the 
host.  The  tissue  underlying  the  spore  layer  grows  vigorously,  and 
forms  a  layer  of  cork  which  is  burst  in  turn  as  a  new  spore  layer  ia 
formed  beneath.  The  presence  of  the  fungus  induces  a  rich  formatioQ 
of  vascular  tissue  as  weU  as  of  cork,  and  a  very  large  canker  is  formed. 
The  author  found  only  the  teleutospores  of  the  fungus.  These  are  two- 
celled,  and  each  cell  possesses  two  germinating  pores. 

Traoya  Hydrooharidis  Lagerh.|| — This  member  of  the  Tilletiss  was 
found  in  the  leaves  of  Hydrocharis  Uorsus-ranc^  near  Stockholm  by 
£.  Renkauf- Weimar,  who  writes  a  description  of  it,  and  of  the  germina- 
tion of  the  spores  and  the  formation  and  fusion  of  the  sporidia.  These 
develop  a  germinating  tube  which  penetrates  the  young  leaves  and 
forms  abundant  mycelium  in  the  air-spaces  of  the  spongy  parenchyma  ; 
gradually  a  ball  of  hyphas  and  spores  is  produced.  The  author  found 
the  fungus  only  on  the  leaves.     They  become  brown  and  the  spore- 

•  Ann.  Sci.  Nat.,  ser.  9,  ii.  (1905)  pp.  313-60  (4  pis.). 
t  Joum.  MycoL,  xii.  (1906)  pp.  9-11.  X  Tom.  cit.,  pp.  11-27. 

§  Hedwigia,  xlv.  (1906)  pp.  173-7  (1  pi.). 
II  Op.  cit.,  (1905)  pp.  36-9  (1  pi.). 
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balk  are  yisible  as  fine  points.    On  the  decay  of  the  leaves  the  spore- 
baUfl  are  set  free. 

BeYiaion  of  the  Oenus  Hemileia  Berk.* — 6.  Massee  describes  two 
DewspecieB  of  this  Uredine.  Only  the  uredospores  and  teleutospores 
lie  known,  and  it  is  extremely  desirable  that  a  search  should  be  made 
for  a  possible  .^(iditan,  A  complete  knowledge  of  such  troublesome 
puasites  is  essential,  if  adequate  measures  are  to  be  taken  to  stamp  them 
out  Hemileia  vastatrix^  die  disease  of  coffee-plants,  has  been  recorded 
from  Asia  and  Africa ;  and  there  are  also  species  from  Australia  and 
America,  indicating  a  wide  distribution  of  the  genus. 

ABomalous  Fongi.t— D.  Jos^  Esteva  cites  two  cases  of  the  larger 
fongi  which  were  found  growing  as  parasites  on  another  member  of  the 
sune  species.  In  one  case  the  secondary  fungus  was  in  the  usual  upright 
raition,  in  the  other  it  was  reversed  and  the  hymenium  was  uppermost. 
He  discnases  the  reasons  that  would  explain  this  anomaly.  Either  the 
primary  fungus  has  carried  up  with  it  a  near  neighbour,  or  the  parasite 
has  grown  from  spores,  forming  a  mycelium  and  a  new  growth  on  the 
hostfangns. 

Oummosis  in  the  Amygdals.t — ^-  Bei jerinck  and  A.  Bant  describe 
in  detail  their  work  on  gummosis  as  affected  by  parasitic  fungi.  Wounds, 
e^iecially  in  summer  and  in  young  twigs,  induce  a  flow  of  gum.  This 
pbmomenon  depends  on  a  ^pathdogiad  transformation  of  embryonic 
woody  tissue  due  to  traumatic  excitation.  Fully  formed  wood  is  never 
Izansformed  into  gum — only  the  newly  formed  tissue  not  yet  lignified. 
The  author  resumes  his  work  in  a  series  of  propositions,  thus : — 

That  the  normal  plant  produces  cytolytic  substances,  which  contribute 
to  the  formation  of  vessels  and  tracheides. 

Physiological  gum  which  is  formed  in  the  process  isiusu^y  re-absorbed. 
The  flow  of  gum  rests  on  the  excessive  activity  of  these  cytolytic  sub- 
stances which  are  produced  by  necrobiotic  cells,  that  is,  cells  in  which 
the  nrotoplasm  is  dead,  but  in  which  the  enzymes  are  still  active. 

Poisons,  such  as  corrosive  sublimate  or  the  poison  produced  by  the 
fungus  Caryneum^  augment  indirectly  cytolyse  in  the  cambium  and  in 
the  young  secondary  wood,  and  induce  the  formation  of  gum  canals. 

The  authors  have  found  besides  Goryneum  that  Monilia  fructigena 
also  favours  gummosis,  especially  in  the  apricot,  and  they  also  found  a 
Cftospora  on  Uie  branches  of  a  cherry,  though  its  action  was  somewhat 
doubtful.  The  parasites  produced  strong  poison  effects,  young  branches 
being  easily  killed,  the  tissues  becoming  brown.  The  formation  of  gum 
k  confined  to  the  zone  between  the  living  and  the  dead  tissues.  In  all 
the  Amygdalae  examined  they  were  able  to  produce  gummosis  wherever 
there  was  cambium  by  means  of  the  fungus  Coryneum. 

Poiaonous  Nature  of  the  Lolium  Fungus.§— Eduard  Hackel  dis- 
CQsses  the  whole  question  on  the  basis  of  previous  work  by  Wilson,  who 

♦  Sua  Boy.  Bot.  Gard.  Kew,  ii.  (1906)  pp.  85-42  (1  pi.), 
t  BoL  Hifit.  Nat.,  vi.  (1906)  pp.  98-100  (3  figs.). 
X  Arch.  N^erL  8ei.  Exact.  Nat.,  xi.  (1906)  pp.  184-98. 

I  Mith.  Nat.  Ver.  Steiermark,  1904  (1906),  lii.-lviii.  See  also  Hedwigia,  xlv. 
a906)  BeibL,  pp.  92>8. 
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claimed  that  Lolium  was  non-poisonous.  Hackel  considers  that  Wilaon 
was  dealing  with  plants  that  did  not  contain  the  fnngos,  and  ihat 
additional  proof  is  thus  afforded  that  the  harmfnlness  of  Lolium  Umu- 
Untum  is  entirely  due  to  the  fungus  which  lives  sjmbioticallj  in  the 
seed. 

Plant  Diseases. — P.  Kulisch*  publishes  an  account  of  a  severe 
attack  of  Peronoapora  on  the  vine  and  more  especiallj  on  the  grapee. 
He  considers  that  spraying  was  delayed  too  long. 

J.  Gallaud  t  records  the  mischief  done  to  the  coffee  plant  in  New 
Caledonia  by  the  fungus  Pellicularia.  It  grows  on  the  stem,  leaves, 
flowers,  or  fruit,  and  forms  a  thin  close  pellicle  of  creeping,  anasto- 
mosing hyphse,  which  bear  globose  echinulate  spores.  It  is  a  very  serioos 
disease,  but  as  it  is  entirely  Buperficial  it  is  thought  that  a  liberal  use  of 
fungicides  would  keep  it  under  if  not  destroy  it  altogether.  The  name 
given  to  the  disease  is  "  Koleroga,"  or  "  Candellilo." 

Mycologioal  Ifote8.t — Franz  v.  H5hnel  continues  his  description  of 
new  species  and  his  notes  and  corrections  of  species  already  known.  He 
considers  Boletus  luUm  and  B.  granulatua  identical,  the  latter  differing 
only  in  the  want  of  Uie  ring.  He  finds  that  Didymospharia  conoidea  is 
always  parasitic  in  the  perithecium  of  another  Pyrenomycete,  Lepto- 
sp?ueria  Doliolum.  After  careful  examination  he  concludes  that  PhyUo- 
sticta  Lysimackuit  is  a  development  form  of  Bamtdaria  LysimachuB  ; 
he  has  found  them  growing  intimately  togeUier.  StUbum  busstnumy 
on  account  of  its  branched  conidiophores,  should  be  placed  in  the  genus 
DendrostUbdla,  The  genera  Myrothecium  and  VoluteUa  are  compared  : 
there  is  much  confusion  among  species  of  these  and  allied  genera. 

Yon  Hdhnel  describes  one  new  genus,  LmtomiteUa^  distinguished 
from  Lentomita  by  markings  on  the  spores. 

MicroAingi  of  Oall8.§— A.  Trotter  distinguishes  three  types  of  fungi 
associated  with  insect  galls — saprophytic  fungi,  antibiotic  fungi,  and 
symbiotic  fungi.  The  saprophytic  forms  grow  on  the  galls  or  on 
neighbouring  tissues ;  in  some  cases  they  are  probably  biologic  forms  that 
find  their  peculiar  sustenance  only  on  galls.  The  antibiotic  fungi  live 
usually  on  the  surface  of  the  gaUs  and  are  mostly  parasitic,  as  for 
instance,  OloMsporium  gallarum^  Tricothscium  roseum,  and  Uredo  subeor- 
ticium.  The  Erineum  group  of  galls  are  especially  subject  to  parasitic 
growths  of  fungi,  such  as  AUemaria^  PentcUlium,  Aspergulus^  etc. 
Marsonia  PoptUi  was  found  growing  luxuriantly  in  the  interior  of  a  gall. 
Here  also,  as  with  the  saprophytic  forms,  the  tissues  of  the  gall  maj  be 
peculiarly  suitable  for  certain  fungi.  In  some  cases  the  fungus  attacks 
the  larvae,  and  it  has  been  observed  that  a  poor  season  for  fungi  is 
followed  by  a  season  rich  in  gall-production.  The  symbiotic  group  of 
fungi  live  also  in  the  tissues  of  the  gall,  but  seemingly  without  doing 
any  harm  to  the  structure.  It  is  probable  that  the  fungus  takes 
advantage  of  the  secretions  or  excretions  of  the  insect.    Such  a  fungus 

*  Naturw.  Zeitschr.  Land.  Forstw.,  iii.  (1905)  p.  890.    See  also  Bot.  Centralbl., 
oi.  (1906)  p.  128.  t  Oomptes  Rendus,  oxli.  (19CM^)  pp.  898-900. 

:  Ann.  Myool.,  iii.  (1906)  pp.  648-60  (6  figs.). 
§  Tom.  cit.,  pp.  621-7  (8  figs.). 
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was  found  growing  in  thegalls  of  Capparis.  Thej  oocor  also  in  galls  of 
Sarophtslana  eanma  and  J^baseum.  In  the  latter  the  gall  was  com- 
I^etelj  closed  and  yet  lined  with  the  brownish  olive  mycelium  of  some 
foDgus  undetermined.  It  is  difficult  to  understand  its  position  if  it  is 
of  no  service  to  the  insect.  The  author  gives  a  list  of  all  the  fungi 
that  have  been  recorded  on  gaUs. 

Origin  of  Parasitism  in  Fungi.* — 6.  Massee  winds  up  his  paper 
hj  three  statements :  (1)  The  entrance  of  the  germ-tubes  ot  a  parasitic 
fongns  into  the  dssues  of  a  living  healthv  phmt  depends  on  the  presence 
of  some  substance,  in  the  cells  of  the  host,  attractive  to  the  fungus. 
In  odier  words,  infection  is  due  to  positive  chemotaxis.  (2)  A  sapro- 
phytic fungus  can  be  gradually  educated  to  become  an  active  parasite  on 
a  given  host-plant,  by  means  of  introducing  a  substance  positively 
cfaonotactic  to  the  fungus  into  the  tissues  of  the  host.  By  similar  means 
a  paraatic  fungus  can  be  induced  to  become  parasitic  on  a  new  host. 
(3)  An  immune  plant  signifies  an  individual  of  the  same  species  as  the 
one  on  which  a  given  species  of  fungus  is  parasitic,  but  which,  owing 
to  the  absence  of  the  chemotactic  sul»tance  in  its  tissues  necessary  to 
enable  the  germ-tubes  of  the  fungus  to  penetrate,  remains  unattacked. 
Tlie  author  conducted  a  series  of  experiments  to  verify  these  statements. 
He  used  the  expressed  juice  of  leaves  as  culture  solutions,  and  tested  the 
presence  of  the  chemotactic  substance  by  sowing  fungus  spores  on  a 
mica  film  in  which  a  hole  had  been  bored  and  placing  it  in  contact  with 
the  juice.  If  the  chemotactic  substance  were  there,  the  germinating- 
tube  of  tJie  spore  grew  towards  the  hole.  He  also  found  that  the 
chemotactdc  property  could  be  destroyed  by  the  addition  of  certain 
resffents,  such  as  a  trace  of  acetic  acid,  etc.  In  order  to  educate  a  plant 
to  become  host  to  any  parasite,  he  injected  into  the  tissues  some 
substance  chemotactic  to  the  fungus.  Thus  he  induced  Penicillium  to 
invade  the  leaves  of  TradescanUa  discolor  by  injecting  into  it  a  solution 
of  cane-sugar.  Other  saprophytic  species  were  induced  to  become 
parasites  on  Begonia  leaves  by  the  same  method,  and  after  15  generations 
they  grew  as  parasites  without  any  addition  of  a  sugar  solution. 

Fungi  of  Eew  Oardens.! — ^A  long  list  representing  878  genera  and 
1762  species  of  funei  has  been  compiled  by  6.  M.  Massee.  This 
abundant  flora  for  sucn  a  small  area  is  partly  explained  by  the  continual 
introduction  of  new  plants  and  new  soil  from  all  over  the  world.  Many 
of  the  species  are  exotic  and  grow  in  the  greenhouses  ;  others  grow  as 
parasites  on  foreign  plants^  Massee  states  that  no  parasitic  fungus 
destructive  to  plants  has  been  introduced  to  Europe  through  Kew.  The 
special  habitat  of  each  plant  is  given,  and  the  poisonous  or  edible  species 
among  the  larger  fungi  are  indicated.    The  list  includes  the  Mycetozoa. 

Systematic  If  otes. — E.  J.  Durand  X  gives  a  complete  account  of 
Peziza  fusiearpa^  which  he  places  in  the  genus  Macropodia ;  he  quotes 
a  large  synonymy,  thus  bringing  into  order  a  series  of  names.  He  places 
Pema  somitosia  in  the  same  genus.     A.  P.  Morgan  §  continues  the 

*  Phil.  Tmig.  Boy.  Soc.,  Series  B,  czcvii.  (1905)  pp.  7-24. 

t  Kew  BnlL,  add.  ser.  v.  (1906)  pp.  108^7. 

X  JouiXL  MyooL,  xii.  (1906)  pp.  28-82.  f  Tom.  cit.,  pp.  1-9. 
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description  of  North  American  species  of  Marasmius,  Nos.  124-162. 
He  gives  diagnoses  of  all  the  species. 

Pocket  Atlas  of  Fungi.* — ^P.  Dum^  has  issued  a  pocket  atlas  of 
edible  and  poisonous  fungi.  Popular  descriptions  are  given  of  the 
commoner  species,  their  clc^ification,  distribution,  etc.  Information  is 
also  given  as  to  poisoning  by  fungi,  and  the  b^t  remedies  in  case  of 
such  an  accident.  The  atlas  contains  drawings  of  64  species,  printed  in 
colours  and  representing  the  fungi  in  their  natural  surroundings. 

Morphological  Hotes.t—  F.  Gn^en  describes  the  structure  and 
development  of  Rhacodium  cellare.  He  states  that  the  filaments  of  the 
fungus  are  verrucose ;  that  in  cultures  they  anastomose  and  produce 
sclerotia,  and  that  upright  hyphss  form  outgrowths  resembling  conidia. 

Mushroom  Culture.:^ — ^Josef  Steinert  has  succeeded  in  growing 
mushrooms  from  spores.  He  sowed  the  spores  on  prepared  manure ; 
when  the  mycelium  was  evident  it  was  transplanted  to  another  hot-bed 
and  kept  at  an  equal  temperature.  Finally  a  good  crop  of  mushrooms 
was  raised. 

Studies  in  M]rxom7cete8.§ — E.  Jahn  continues  his  researches  on 
this  subject,  and  gives  us  his  observations  on  spore  germination.  In 
the  resting-spore  of  Geratiomyxa  he  finds  four  nuclei ;  the  amoeba  which 
issues  from  tne  spore  on  germination  divides  into  2,  then  4  and  8  sno^ 
bodies.  In  these  latter  die  cilium  is  first  formed  and  is  connected  with 
the  nucleus.  In  all  other  Mvxomycetes  the  spores  are  uninucleate  and 
fall  into  two  classes.  In  the  first,  the  ReticuUxria  type,  the  amoeba 
remains  for  a  short  time  in  a  resting  stage  and  then  forms  a  cilium. 
In  the  Didymium  type  the  cilium  is  already  formed  within  the  spore- 
membrane.  Jahn  devotes  special  attention  to  the  method  of  germination 
and  to  the  immediate  causes  of  the  bursting  of  the  spore-membrane. 
He  found  that  he  could  hinder  osmotic  action  in  the  spore  and  so  retard 
germination  by  increasing  the  concentration  of  the  culture  fluid.  He 
found  also  that  the  period  of  germination  depends  on  the  osmotic 
pressure  of  the  surrounding  fluia.  High  temperatures  hastened  the 
germination,  especially  of  spores  two  years  old.  He  verified  Listeria 
experience  that  only  after  moistening  and  again  drying  can  certain  spores 
be  induced  to  germinate.  The  bearing  of  these  facts  on  the  constitution 
of  the  protoplast  is  discussed .  by  the  author ;  he  supposes  that  the 
germinating  activity  is  induced  by  an  enzyme  that  forms  glycogen  from 
maltose  and  which  he  terms  glyoogenose.  The  publication  of  further 
results  is  promised. 

Abanzadi,  D.  Telebfobo  de— Catalago  de  Hoagoi  obstrradot  en  Oatateaa. 
(List  of  fungi  from  Oatalania.)  Liita  de  hongot  del  Xmpalme  (Oenma)  redlitdoa 
en  Koviembn  de  1906.  (List  of  fungi  from  Gferona  received  in  November  1905.) 
Segonda  Uita  de  nombres  eatalaaes  de  hongoa.  (Second  list  of  Gatalanian 
fungi.)  Bol,  Hist,  Nat.,  v.  (1906)  pp.  495-602. 


*  Klincksieok  (Paris,  1905)  ziv.  and  145  pp.,  64  col.  pis. 
t  Comptes  Bendus,  oxli.  (1905)  pp.  836-8. 

t  Wiener  Illustr.  Gartenzeit.,  heft  7  (1905)  pp.  280-2.   See  also  Bot  Gentralbl., 
.  (1905)  pp.  180-1. 
§  Ber.  Deutsch.  Bot.  Ges.,  xxiii.  (1906)  pp.  489-97. 
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Bebhatskt,  E.— 1Feb«r  di«  qrmblMe  Ton  Bl«t«ipAaBMB  mit  Film.  (Symbiosis 
of  flowering  plants  with  fungi.) 

[The  anthor  discusses  the  endotropic  fungus  of  Orchids.    He  thinks  it  is 
probaUy  an  Ascomycete  of  the  genus  Hypomyces.] 

KerUueU  Laook,  xx.  (1906)  p.  48  (with  fiffs.).    (Magyar.) 
See  also  Hedwigia,  BeibL,  xIy.  (1906)  p.  88. 

BoMxsB,  E.,  ET  M.  RoussBAU  —  Ohampigiioiu  in  **Bofiiltats  du  Toyage  dn 
•T. '  Btlfiea '  en  1897-llM."  Botaniqva.  (Fungi  in  the  results  of  the  voyage 
of  the  '  Belgica  *  in  1897-9.)  Anvers,  1906, 16  pp.  4to,  6  pis. 

Bo  u Di K  B— leenes  Kyoologiott.    S^rie  1,  Utt.  It.-t.  ;  sirie  8,  Utt.  tL 

[Farther  drawings,  with  explanations  of  plates.    There  are  five  new  species 
described.]  Klinoksieck,  Paris,  1906. 

BucHHEB,  Ed.,  a  AzfTONi,  W.—Weitart  YersBche  liber  die  Mllfreie  O&mng. 
(Further  research  on  free-cell  formentation.) 

Zeitschr,  phynol.  Chem,,  xliv.  (1906)  ^.  206-28. 
See  iOso  CentrMl,  Bakt,  xv.  (1906)  p.  748. 

CoHH,  B. — ^Vebtr  alBe  idttBa  SoMflunelpUierkrBnkang  des  Ktnsehen  und  ihrea 
liiigM.    (A  rare  disease  in  Man  caused  by  fungus.) 

[The  disoafie  attacks  the  skin  and  internal  organs.    The  fungus  resembles  a 
Muoor  or  Chytridium ;  probably  it  is  a  degenerate  Mucor,] 

SB,  Niederrk,  Oes.  Nat,  Heilk,  Bonn,  1906,  i.  Halfte  B, 

Bogen  1-3,  pp.  19-S8  (7  figs.)    See  also 

BoL  Centram,,  ci.  (1906)  p.  878. 

?AiBMAK,  Chables  E. — Ktw  OT  itre  Pyrenomjeetei  firom  Wettarn  Ktw  York. 
[The  species,  many  of  them  new,  are  a  continuation  of  a  list  for  Orleans 
Coun^.]  Proc,  Roch,  Acad,  8ci.,  iv.  pp.  216-24  (8  pis.). 

?BLTOX]f,  JoHANN,  &  Ebnest  Feltqen— YoTitBdieB  SB  elnerPili  Flora  des 
Oi  imlmi  MgithBMS  LBzmbBrg.  (Preliminary  study  of  the  fungus  flora  of  the 
Duchy  of  Luxembourg.) 

[A  list  of  fungi,  which  includes  a  number  of  new  species.] 

P.  Worr^-Mertens,  Luxembourg  (1906)  87  pp. 

Hekitihos,  p. — ^Beitrag  rarPilifloraTon  Laoke.  IL  (Contribution  to  the  fungus- 
flora  of  Lanke.) 

[Seyeral  new  species  are  described.) 
Ab\  bot,  Ver,  Prov,  Brandenburg,  xlvii.  (1905)  pp.  211-22. 
See  also  Bot.  CentralbL,  ci.  {im)  p.  267. 

„  VBBgiJaponieL  YI. 

[New  species  are  described  in  most  of  the  diflerent  groups 
of  nmgi,  especially  among  the  Fungi  imperfecti.] 

Engler'8  Bot,  Jahrb.,  xxxvii.  (1906)  pp.  166-66. 
See  also  Bot,  CentraXbl,,  ci.  (1906)  pp.  267-8. 

HuKBoo,  Josi  M.— BafiBrmedades  del  trigo  de  1904,  en  Xntre  Bios.  (Diseases 
of  cereals  in  1904  in  Entre  Rios.) 

[Special  attention  is  drawn  to  the  ravages  of  bunt  and  rust.] 

Bol,  Minist,  Agric,,  xi.  (Buenos  Aires,  1906)  pp.  222-86. 
See  also  Bot.  CmUrMl,  oi.  (1906)  p.  214. 

Katseb,  E. — ^LaslevBies,  oaraetlree  morphologiques  et  phTiiologiaaes,  ap^ioatioBs 
iM  kfiiree  ieleetUm^at.  (Yeasts,  their  morphological  and  physiological  cha- 
raeten.    Application  of  selected  yeasts.) 

[A  general  review  of  the  work  done  on  yeasts  in  late  years.] 

Paris :  Gauthier,  Villard,  et  Messon,  ed.  2  (1906). 
See  also  CentraXbl,  Bakt.,  xv.  (1906)  pp.  747-8. 

K.LVGKI8T,  0.  £.— IMseoBiyoeteB,  Blaphoaiyeeten,  und  GasteromyoeteB  bbs  Herd- 
fPBitdeotseblaBd.  (Descriptions  and  lists  of  fungi  found  in  the  neighbourhood 
of  Hanover.)  Abh.  Naturw,  Ver,  Bremen,  xviii.  (1906)  pp.  376-83. 

See  also  Bot,  Centralbl.,  ci.  (1906)  pp.  289-90. 
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Lbgsb,  L. — Bur  me  nouTdlle  mtladto  myxoipoiidieime  d»  la  TniU  fadigln<k     (A 

new  myzosporidian  malady  of  the  indigenous  trout.) 
[The  disease  is  caused  by  a  species  of  CfUoromyxum^'] 

Comptes  Bendus,  czlii.  (1906)  pp.  655-6. 

LONGYBAB,  B.— A  PreUmiBtrj  Idst  of  the  Baprophytie  Ifleshy  Fimgi  known  to 

oeeur  in  Xiehigan.  i^ep.  Mich,  Acad,  Sci,  iv.  (1904)  pp.  118-24. 

See  also  Bot,  CentralbL  Bakt.,  oi.  (1906)  pp.  214-15. 

Maffbi,  L. — Sopra  [una  nnova  ipeeie  di  AieoBiioete.     (On  a  new  species  of 
Ascomyoete.) 

[Diagnosis  of  SphareUa  ferulcB,'] 

Atti  l8t.  BoL  Pavia,  ser.  U.  zi.  (1905)  2  pp.  (1  fig.). 
See  also  Bot,  CentralbU,  oi.  (1906)  p.  259. 

Masbbb,  G.,  &  0.  CBOBBLAND^Kew  and  rare  British  FungL 

[A  list  of  six  species  new  to  Britain,  or  of  vei^  rare  occurrence.] 

\Naiurali8t,  No.  688  (1906)  pp.  6-10  (8  figs.). 

Massbb,  G. — Additions  to  the  Fimgns  Vlora  of  Kew  Gardens. 

[Five  additional  forms  are  described,  three  of  which  are  new  to  science.] 

BuU,  Boy.  Gard,  Kew,  No.  2  (1906)  pp.  46-7  (1  pi.). 
NoELLi,  Albbbto — Oontribnsione  idle  studio  del  Mieromieeti  del  Fiemoata. 
(Final  contribution  to  the  microfungi  of  Piedmont.) 

Malpighia,  six.  (1905)  pp.  386-94. 

Bbhm,  H.— Aseomycetes  Amerlott  borealis.    (Ascomyoetes  of  North  America.) 
[A  number  of  new  species  are  described.] 

Awn,  Mycol,  ui.  (1906)  pp.  516-20. 

BoTA-BoBBi,  G.— Due  nuore  ipeoie  di  mieromloete  parassite.    (Two  new  species 
of  parasitic  mioromycetes.) 

[Coniothyriuin  saUoicolum  and  PhyllosHcta  mespilicola 
are  described.] 

Am  IsL  BoL  Pavia,  ser.  U.  zi.  (1905)  2  pp.  (1  fig.). 
See  also  Bot.  Centralbl.y  ci.  (1906)  p.  260. 

„  Prima  eontribuiione  alia  micologia  della  prorineia  di  Bergaaso. 

(First  contribution  to  the  mycology  of  the  province  of 
Bergamo.^ 

[The  hst  includes  two  new  species.] 

Op.  cU.,  iz.  (1905)  p.  28.     See  also  Bot.  Centraibl., 
ci.  (1906)  pp.  260-1. 
Saccabdo,  P.  A. — Hots  myoolo|^e«. 

(A  list  of  the  fungi  Passenniani  and  of  Belgpan  fungi  described  along  with 
M.  Bousseau  and  E.  Bommer.  There  is  one  new  genus,  Pteromyces 
(Discomycete).] 

Ann.  Mycol.,  iu.  (1906)  pp.  505-16. 

Lichens. 
(By.  A.  LoBBAiN  Smith.) 

Anatomioal  Study  of  Bamalina.* — Theodor  Brandt  has  examined 
and  compared  the  thallus  of  all  the  European  species  of  Ramalina.  He 
finds  that  R  thrauata  is  really  a  species  of  Alectoria.  The  cortex  is 
formed  of  sclerotic  hyphss,  which  ran  parallel,  as  in  that  genus,  with  the 
long  axis  of  the  thallus.  R.  evemmdea  has  no  mechanical  tissue.  All 
the  other  species  of  the  ^enus  possess  sclerotic  hyphae  which  form  a  con- 
tinuous ring  round  the  uiallus  with  projections  towards  the  pith,  or  they 
occur  in  isolated  groups.  When  the  sclerotic  tissue  forms  a  ring  it  is 
broken  through  at  intervals  by  the  central  tissue,  thus  forming  breathing 

♦  Hedwigia,  xlv.  (1906)  pp.  124-68  (6  pis.). 
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pores  in  the  thallnB.  Soredia  are  often  formed  at  these  points.  The 
aigSB  occnr  in  small  clumps  all  round  the  thallus.  Bianat  studied  the 
rhizoids  in  one  species  only :  thej  were  in  the  form  of  a  rosette  of 
sderotic  hjphse.  Calcium  oxalate  \&  present  in  a  certain  number  of 
forms ;  in  others  it  is  wanting.  A  jellowish-green  acid  was  demonstrated 
in  bH  the  species  examined,  probably  usnin  acid.  In  R.  scopulorum  and 
R,  mbfarinacea  some  colourless  acia  is  found  in  the  pith  which  becomes 
jellow  and  then  rose-red  on  the  application  of  potash. 

Bioloerical  and  Morphologioal  Observations  on  Lichens.*— W.  Zopf 
has  taken  advantage  of  the  opportunity  of  seeing  a  large  collection  of 
lidjen*  to  make  a  series  of  notes.  For  the  "^oup"  species  Evernia 
jwfvBracea  he  creates  a  new  genus,  Pseudevemia^  with  six  morphologically 
ttd  chemically  distinct  species.  He  finds  difference  of  habitat  and 
locality  marking  them  off  from  each  other,  and  he  gives  especially  the 
differences  between  the  two  species  P.  furfuracea  and  P,  olivetorina ; 
ibe  latter  is  a  lichen  found  m  the  more  mountainous  localities,  the 
former  is  an  inhabitant  of  the  plains.  He  refuses  to  accept  Elenkin's 
finding  that  all  the  species  are  but  forms  of  Evernia  furfuracea. 

Liehans  of  Eew  Gktrden8.t — 0.  Y.  Darbishire  has  enumerated  the 
few  Uchens — 15  species  in  all— -that  have  been  found  in  Kew  (hardens* 
The  most  frequent  is  an  imperfect  form,  Lepra  viridie,  Lecanora  crenu- 
lata  is  also  frequently  met  with  on  lim^tone  and  building  stones. 
Cladania  is  best  represented  with  five  species. 

American  Lichens.^ — Bruce  Fink  continues  the  examination  of 
(^onias,  and  the  present  paper  is  devoted  to  a  study  of  the  species 
cariMO,  distinguished  by  splittings  in  the  stalk  of  the  podetia  which 
give  it  a  latticed  appearance.  As  a  rule,  Fink  follows  Wainio^s  classifi- 
cation, but  in  this  case  the  Swedish  lichenologist  makes  cariosa  the 
representative  of  a  compound  species.  Fink  prefers  definiteness,  and 
flefecte  var.  cUpha  cribosa,  of  Wainio,  as  plainly  the  type  of  the  species, 
it  being  by  far  the  commonest.  It  is  a  Northern  form,  and  is  replaced 
in  the  Southern  States  by  G.  miliaria.  Fink  includes  two  varieties,  C. 
cariosa  earticata  and  C.  cariosa  squamulosa^  and  gives  diagnoses  and 
deacriptions. 

R.  Heber  Howe§  chronicles  the  occurrence  of  Bamalina  rigida  in 
Rlu>de  Island.    It  grows  commonly  on  red  cedar. 

iLBVKijr,  A. — Votai  lifihendogiquM.  YI. 

[On  the  absorption  of  organic  substance  by  the  lichen  thallus  and  on  the 
distribution  of  Lecanora  voliophcBa.'] 

BuU,  Jard,  Imp,  BoL  St.  Pitershourg,  ▼.  (1905)  pp.  121-88  (figs.). 
See  also  Hedwigia,  xlv.  (1905)  BeibL,  p.  95. 

JKivDmBMAHN,  ViKTOB,  &  BuDOLF  Baab— Bin  Kleiner  BetTBg  lor  FleohteiL- 
iflim  BgHiiiKmt.    (A  smaU  contribution  to  the  Lichen  Flora  of  Bohemia.) 

SB.  deuttch.  Nat.  Med.  Ver.  **  Lotos  "  in  Prag.,  xxv.  No.  5  (1905)  pp.  265-9. 

See  also  Hedwigia,  zlv.  (1906)  Bmbl.  p.  95. 


♦  Bet.  Deutsoh.  Bot.  Ges.,  xxiii.  (1906)  pp.  497-504  (1  pi.). 

t  Kew  BulL  add.,  ser.  ▼.  (1906)  pp.  102-8. 

:  Bryologist,  ix.  (1906)  pp.  21-4  fl  fig.).  f  Tom.  oil,  p.  82. 

Jwu  20lh,  1906  2  A 
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Llknab  t  Fbbnandez,  Don  Mahusit— AlguiM  ttquenot  da  lot  alvidaioTCS 
da  Onenea.    (Some  lichens  from  Cuenca.) 

[A  list  of  lichens,  many  of  them  first  records  for  Spain.] 

Bol.  Hist  Nat.,  v.  (1905)  pp.  60^-11. 
Zahlbbuckkeb,  a. — T^^hwMW  u.  oL  Damailo  in  BrasUia  laeti  n.     (Lichens 
collected  in  Brazil  by  Damazio.) 

[In  this  second  publication  81  lichens  are  recorded  with  their  habitat. 
Several  new  species  and  varieties  are  described.] 

BulL  Herb,  Boissier,  ser.  u.  v.  (1905)  pp.  5d9-43. 
See  also  Bot  CetUralbl.,  oL  (1906)  p.  817. 

2AVFB0GNINI,  Cablo— Kote  liehenologiehe.    1.  Snll  OoUama  ahraloldeiiai  dagli 
autorL    (Liohenological  Notes.    1.  On  CoUema  elveloideum,) 

[The  author  discusses  the  synonymy  of  this  and  other  species,  and  giTea 
diagnoses  of  some  lichens.] 

AtU  deUa  8oc.  Nai,  Modema,  series  4,  vii  (1905)  pp.  84-92. 
QeetilaoBot.  CentralbL,  d.  (1906)  p.  181. 

Schjizjolphiyta. 
SchiBomyoetea. 
Meningococcus.* — P.  Yansteenberghe  and  Orysez,  from  a  stodj  of 
cerebro-spinal  meningitis,  find  that  the  diplococcus  isolated  from  tlie 
oerebro-spinal  fluid  of  a  typical  case  is  very  virulent  for  laboratory 
animals.    When  freshly  obtained  the  organism  stains  well  by  Gram,  but 
this  property  is  under  certain  conditions  not  manifested,  so  that  the 
authors  consider  that  this  reaction  is  useless  for  diagnostic  purposes. 
By  subdural  inoculation  of  rabbits  and  guinea-pigs  the  microbe  proaaoes 
an  affection  with  clinical  and  pathologi<^  symptoms  identical  with  those 
of  cerebro-spinal  meningitis  of  man.    The  nerve  tissue  of  animals  dead 
from  this  disease  is  virulent  and  retains  its  virulence  for  months.     The 
authors  endeavoured  to  obtain  the  toxin  from  cultures  of  the  organism, 
but  without  success,  and  they  conclude  that  the  toxin  is  contained  within 
the  bodies  of  the  microbe.    Reference  is  made  to  the  morphological 
and  cultural  resemblances  of  this  organism  to  the  Microcoeeus  catarrhalis 
of  Pfeifer,  which,  however,  is  virulent  to  subjects  inmiune  to  cerebro- 
spinid  meningitis,  but  when  virulent  it  produces  by  subdural  inoculation 
in  laboratory  animals,  symptoms  analogous  to  the  meningococcus. 

Streptococci  and  Diplocooci  on  Blood  Media.t — S.  Boxer  finds 
that,  when  cultivated  on  blood  agar,  streptococci  cause  a  clearing  of  the 
medium,  whereas  diplococci  produce  a  yellow  coloration  and  the  altered 
medium  gives  a  distmct  iron  reaction.  Though  certain  streptooooci  also 
produce  a  slight  yellow  colour,  and  certain  diplococci  also  cause  a  slight 
clearing  of  the  medium,  a  differentiation  of  individual  streptocooci 
according  to  their  behaviour  on  blood  media  is  not  possible.  The 
spectroscopic  examination  of  blood  bouillon  inoculated  with  streptooooci 
shows  a  change  of  the  oxyhsemoglobin  into  neutral  methsmoglohin. 
Blood  bouillon  with  diplococci  shows  a  green  deposit  on  the  sides  of  the 
tube.  The  hssmolytic  action  of  streptococci  and  the  yellow  pigment 
formation  of  diplococci  are  independent  of  the  amount  and  variety  oi 
the  blood  and  of  the  temperature  of  the  agar. 

*  Ann.  Inst  Pasteur,  zx.  (1906)  p.  69. 

t  CentralbL  Bakt.  Orig.,  !*•  Abt.,  zL  (1906)  p.  691. 
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Paratyphoid  Bacilli.* — £.  Sacquep^  and  F.  Chevrel  find  that  the 
bacilli  of  the  paratyphoid  group  are  divisible  into  two  subclasses,  known 
as  type  A  and  type  6.  Both  types  possess  many  characters  in  common, 
bat  ma^  be  re»aily  differentiated,  especially  by  the  results  obtained  by 
caltivatiiig  on  metallic  media  (media  to  wnich  salts  of  various  metals 
have  been  added),  on  artii^oke,  and  on  vaccinated  media.  With  stab 
cultures  in  gelatin  to  which  has  been  added  1 :  20  to  1 :  80  of  the  double 
tartirate  of  iron  and  potassium,  the  bacilli  of  type  B  produce  after  8-6 
^J5  a  black  coloration,  whereas  the  bacilli  of  type  A  produce  no  change 
of  oolooT ;  similar  results  occur  with  cultures  on  agar  to  which  has  been 
addoi  3  *  5  p.c.  of  subacetate  of  lead  ;  with  cultures  on  agar  containing 
1*5  p.c.  of  nitro-pmssiate  of  soda  the  bacilli  of  type  B  produce  within 
:;-5  QBjE  an  intense  green  coloration,  the  bacilli  of  type  A  showing  the 
tame  reaction  but  more  slowly  and  less  intensely.  On  artichoke  the 
hdm  of  type  B  colour  the  medium  green  within  2-8  days,  those  of 
t^  A  proauce  the  same  effect  only  slowly  or  not  at  all.  Vaccinated 
media  were  generally  unfavourable  to  the  development  of  the  bacilli  of 
both  types  ;  growth  of  the  bacUli  of  type  B  is  not  hindered  by  cultures 
<^  baciUi  of  type  A  or  of  B,  typhosus,  but  is  hindered  by  cultures  of 
B,  eoU. 

Diilbrentiation  of  Bacillus  typhosus  and  Bacillus  fieoalis  alcali- 
fines.t — ^Piorkowski  finds  that  the  B,fcscalis  dkdligenes  may  be  diffe- 
Tfso^kHeA  from  the  B,  typhosiM  by  the  appearance  of  its  growth  on  urea 
^datin^  the  colonies  being  larger  ana  stellate  and  Imving  a  sUmy 
a^)eHrance.  The  organisms  grown  on  this  medium  show  great  diffe- 
reoces  in  i^gluUnating  reactions,  and  animals  rendered  immune  against 
B.fmetdis  iikaUgenes  are  not  protected  from  a  virulent  B.  typhosus, 

TetanuB  Spores.^ — 0.  Tarozzi  finds  that  in  animals  inoculated  with 
^Nxing  cultures  of  B.  tetani  the  spores  often  pass  into  the  circulation 
laid  are  deposited  in  the  organs,  and  that  cultures  of  B,  tetani  may  be 
obtained  by  planting  portions  of  these  organs  in  tubes  of  media.  The 
^Mires  remain  latent  in  some  organs  for  as  long  as  8]^  months.  The 
laithor  considers  that  the  return  to  activity  of  these  collections  of  spores 
plains  tlie  production  of  those  cases  of  obscure  origin  that  go  by  the 
»-*"-.  of  **  rheumatic"  or  "  spontaneous  tetanus." 


Biploeoccus  IguaniB.f — E.  Bertarelli  has  isolated  a  diplococcus 
which  i&  pathogenic  for  the  Iguana.  The  animal.  Iguana  tuberculata^ 
v«i  ill  for  two  months ;  at  the  autopsy  the  liver  was  found  covered  with 
whitish  nodules  ;  there  was  fibrous  adhesion  of  the  liver  to  the  parietal 
Al^4>m?nftl  wall,  but,  with  the  exception  of  one  lymph  gland,  the  other 
<sgans  were  free  from  lesions.  Cultivations  were  prepared  on  all  media 
aad  pboed  at  27*^,  80°  and  87^  and  portions  were  hardened  for  sections. 
The  organism  was  isolated  from  culture  from  the  liver  and  from  the 
gkcd,  but  cultures  from  the  blood  and  spleen  gave  negative  results  ; 
fbe  organism  grows  well  at  80""  C,  but  less  well  at  2,T  and  87"  C,  the 
tanperatore  of  the  Iguana  being  22^-25°  C.    On  blood  agar  there  is 

*  Ann,  Inst.  Pasteur,  zx.  (1906)  p.  1. 

t  GentnlbL  Bakt.  Grig.,  1«*  Abt.,  xl.  (1906)  p.  487.  , 

X  Tom.  oit.,  p.  457.  §  Tom.  oit,  p.  458. 
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good  growth  after  24  hours  ;  in  broth  it  forms  small  crmnbling  flooculi 
that  collect  on  the  sides  and  at  the  bottom  of  the  tube,  the  medimn 
remaining  clear ;  milk  is  not  coagulated  ;  there  is  no  formation  of  indol ; 
the  cultures  have  but  slight  vitality.  Morphologicallj  it  is  a  coccus, 
not  staining  bj  Oram,  and  not  acid-fast ;  in  first  cultures  it  appears  as  a 
diplococcus  resembling  the  gonococcus,  but  in  late  cultures  tetrad  forms 
occur,  and  some  resembling  the  diplococcus  of  Weichselbaum,  the  6-7 
dajs  old  cultures  showing  many  involution  forms.  Sections  of  the  liver 
had  the  appearance  of  tuberculous  lesions.  Cultures  inoculated  into 
laboratory  animals  gave  negative  results.  A  tuberculous  Iguana  inocu- 
lated subcutaneously  with  0*1  c.cm.  of  a  fresh  blood  agar  culture  of  the 
coccus,  died  with  symptoms  clinically  and  pathologically  identical  with 
those  of  the  animal  from  which  the  organism  was  originally  isolated. 

Bacillas  peptoniflcans  oaosing  an  epidemic  of  gastro-enteritis.^ 
— Lubenau  gives  an  account  of  an  epidemic  of  gastro-enteritis  that 
occurred  among  the  inmates  of  a  sanatorium  who  had  partaken  of  a  dish 
of  "  Konigsberger  Elopsen"  and  which  was  apparently  caused  hj  a 
short  stout  bacillus  that  stained  by  Oram,  and  which  morphologioally 
bore  certain  resemblances  to  the  hay  bacillus.  Growth  appears  on 
gelatin  at  23^  0.  within  24  hours,  the  medium  being  liquefied ;  on  agar 
at  87^  C.  there  is  good  growth  of  separate  grey  colonies  with  broad 
iridescent  margins,  that  run  together,  forming  a  moist  white  grey  a^ 
over  the  surface  of  the  agar.  Broth  is  clouded,  but  on  the  second  day 
it  clears,  forming  a  grey  pellicle,  the  baciUi  showing  active  movement ; 
in  glucose  broUi  there  is  no  gas  formation ;  litmus  milk  becomes 
intensely  alkaline  within  three  days,  the  milk  remaining  clear  with  t^e 
formation  of  a  grey  pellicle.  Milk  at  first  shows  no  change,  but  within 
a  week  there  is  a  production  of  whey  from  the  gradual  digestion  of  the 
albumen,  so  that  after  two  weeks  clear  whey  remains  above,  and  a  deposit 
of  spondating  bacilli  at  the  bottom  of  the  tube  ;  the  pepton  formed  in 
this  process  may  be  demonstrated  by  the  Biuret  reaction.  Spore  forma- 
tion was  observed  in  all  media ;  the  spores  are  oval,  centrally  placed,  and 
very  resistent,  retaining  their  vitality  after  two  hours'  boiling.  A  hasmo- 
lysis  is  formed  by  the  bacilli  and  passes  over  in  the  filtrate  of  the  broth. 
Toung  dogs  fed  on  milk  infected  with  the  organism  developed  symptoms 
of  gastro-enteritis,  and  the  bacillus  was  isolated  from  the  fsBces. 

Action  of  Radium  on  Chromogenic  Bacteria.t — ^C.  Bouchard  and 
Balthazar  find  that  the  emanations  of  radium  do  not  modify  the 
chromogenic  properties  of  those  bacteria,  like  Micrococcus  prodigio^us^ 
that  secrete  a  colouring  matter  limited  to  the  bacterial  bodies,  aldiongh 
if  the  dose  is  increased  sufficiently  the  growth  of  the  organism  is  arrested. 
With  the  other  class  of  chromogenic  bacteria,  like  B.  fluoresceins  and 
B.  pyocf/aneus,  producing  pigment  that  is  diffused  into  the  coltare 
medium,  the  chromogenic  property  is  weakened  by  doses  of  the  radium 
emanation  much  smaller  than  are  needed  to  impair  the  vitality  of  the 
microbes.  The  authors  note  also,  in  respect  of  the  action  of  radium 
emanations  on  B.  pyocyaneus^  that  increasing  doses  not  only  dimittji^h 

*  OentndbL  Bakt..  Orig.  !*•  Abt.,  xl.  (1906)  p.  483. 
t  Oomptes  Bendns,  oxm.  (1906)  p.  619. 
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tiie  growth  and  viralenoe  of  the  cultures,  but  produces  morphological 
modifications,  the  rods  becoming  longer  and  in  many  cases  curved ;  and 
tbat  further  increased  doses  have  a  true  bactericidal  action. 

Bacterial  Besearch  on  Oorgonsola  Cheese.*— C.  Oorini  finds  that 
tlie  green  and  red  patches  seen  in  Oorgonzola  cheese  are  due  to  the 
growth  of  a  Hjphomjcete  belonging  to  the  genus  Pmieillium  and  to  a 
bacillus  probably  identical  with  B.  lactis  erythrogeneB  Hueppe.  These 
oil^uiisms  are  introduced  into  the  interior  of  the  cheese  as  a  result  of 
tfificial  punctures,  bj  means  of  which  die  manufacturer  finds  he  is  able 
to  produce  these  characteristic  marks. 

Colturee  of  Bacillus  typhosus,  Bacillus  coli,  and  some  other 
^ed  bacteria  on  Drigalski-Conradi  medium.t— Vourloud  finds,  from 
ohfl^vations  on  the  cultivation  of  various  organisms  on  this  medium, 
(hat  B,  typhosus  forms  round  translucent  blue  colonies,  the  medium 
kooming  greenish  blue ;  with  B.  typhi  murium  the  effect  is  similar,  but 
^  colonies  aie  opaque ;  B.  coli  forms  round  red  colonies,  the  medium 
being  yellowish  red ;  B,  dysenteries  (Shiga  Kruse)  forms  small  round 
ooloQ^Iess  colonies,  and  the  medium  is  uncoloured  ;  B.  pestis  forms  fine 
striated  red  colonies,  the  medium  being  yeUowish-red ;  B,  pseudo- 
tuUrculosis  rodentium  forms  round  opaque  colourless  colonies,  the 
inediom  being  greenish  blue ;  B.  pseudo-pestis  forms  diffuse  opaque 
coloarless  colonies,  the  medium  being  greenish  blue. 

Bacillus  of  ^^La  Oraisse,"  Disease  of  Wine.|  — E.  Eayser  and 
&  Hanoeau  have  isolated  from  three  different  kinds  of  ropy  wine, 
» bacillos  which  forms  chains  of  2-8  links,  0*7  to  0*9  fi  in  breadth. 
Tie  shape  varies,  however,  with  the  medium;  the  growth  ends  by 
f(niung  a  sticky  mass  at  the  bottom  of  the  liquid.  It  is  an  anaerobe, 
▼ith  an  optimum  temperature  of  about  30"*.  It  requires  sugar,  parti- 
coitfly  levnlose,  for  its  development,  but  other  important  factors  are  Uie 
presence  of  free  acid,  alcohol,  nitrogenous  organic  substances,  and 
poliah  salts. 

Toxin  and  Antitoxin  of  Cholera.!  —  Brau  and  Denier  find  that 
dioleia  toxin  when  injected  subcutaneously  and  intravenously  imparts 
an  immunity,  the  serum  of  the  vaccinated  animals  acquiring  an  anti- 
toxic power.  A  still  more  powerful  serum  is  obtained  by  means  of 
"rtiavenous  injection  of  living  cultures.  The  authors  conclude  that 
thife  is  a  close  similarity  between  the  cholera  toxin,  formed  in  albu- 
oimoQs  media,  and  those  of  plague  and  typhoid,  and  express  the  opinion 
(Ittt  no  distinction  can  be  drawn  between  the  toxin  existing  within  the 
body  of  the  microbes  and  that  in  the  culture  medium. 

^Bacteria  of  Moaca  olearia.|| — L.  Petri,  from  some  further  researches 
OQ  AscohacUrium  luteum^%  finds  that  the  bacteria  are  not  entirely 
expelled  from  the  intestine  of  the  larva,  but  remain  in  an  oesophageal 

*  Atti  B.  Accad.  Lincei,  xv.  (1906)  p.  298. 

♦  Centealbl.  Bakt,  !»•  Abt.  Orig,.  xL  (1906)  p.  754. 

t  Comptes  Rondos,  cxlii.  (1906)  pp.  725-7.  f  Tom.  oit.,  pp.  728-9.' 

I  Atti  k  Accad.  Lincei,  xv.  (1906)  pp.  238-46  (2  figs.). 
t  See  this  Journal,  1905,  p.  488. 
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diverticulum  till  the  later  nymphal  stages.  Here  they  maturate,  after- 
wards  migrating  to  the  intestine  of  the  adult  insect,  even  when  kept 
devoid  of  food.  Cultivations  in  artificial  media  from  the  insect  in  any 
stage  of  development  was  found  to  be  almost  impossible,  owing  to  some 
special  conditions.  The  passage  from  this  special  condition  to  one 
purely  saprophytic  appears  to  be  due  to  changes  in  the  nutrition  of  the 
fly,  rendering  the  intestine  more  favourable  to  the  development  of  the 
bacteria.  In  the  larva  this  passage  constantly  takes  place.  Larvse 
which  develop  from  eggs  laid  in  sterilised  olives,  by  flies  bom  and  bred 
in  a  sterile  environment,  are  found  to  have  bacteria  in  their  alimentary 
canal. 

Action  of  Tuberculin.* — ^The  observations  of  A.  Calmette  and  his 
associates  show  that  the  infection  of  goats  and  guinea-pigs  per  os  passes 
to  the  lungs,  and  often  without  leaving  any  trace  of  a  lesion  in  the 
abdomen.  The  injection  of  guinea-pigs  with  tubercle,  dried  and  heated 
to  100°,  causes  symptoms  identical  with  those  of  repeated  small  doses  of 
tuberculin,  whether  the  animals  are  already  tuberculous  or  not. 

Tuberculin  absorbed  by  the  alimentary  canal  is  toxic  for  non- 
tuberculous  animals,  especiaUy  if  young.  Tolerance  is  never  imparted 
by  increasing  doses.  Guinea-pigs  rendered  tuberculous  by  a  single  feed 
(0*02  grm.)  always  react  to  tuberculin  (1  mg.),  a  harmless  dose  to 
healthy  animals.  The  reaction  is  obtained  equsdly  well  by  ingestion  and 
by  subcutaneous  injection. 

the 


Composition  of  the  Tubercle  Bacilln8.t  — 

0.  Baudran  gives 

>llowing  analysis  of  the  tubercle  bacillus  : — 

Fatty  matters — 

Cholesterin 

5-7       1 

Stearin       .... 
Olein         .         .         .         , 

15-18 
10-12 

36-44 

Distearic  lecithin 

6-7       J 

Nuclein 

3-4 

Cellulose        .         .         .         , 

3-6-5-5 

Iron     .... 

0-006-0008 

Manganese    . 

traces 

Albuminoid  substances 

50-56 

Acid-fast  Bacilli  and  Tuberculosis.^ — A.  Borgeaud  has  met  with 
two  instances  of  a  rare  form  of  tuberculosis  which  possibly  forms  a 
connecting  link  between  the  pathogenic  and  non-pathogenic  forms  of 
acid-fast  bacilli.  The  affection  presented  itself  as  a  hypertrophic 
enteritis,  the  wall  of  the  intestine  being  4-5  times  thicker  than  normal. 
There  was  no  ulceration.  In  the  sections  of  the  intestines  and  adjacent- 
lymphatic  glands  no  giant  cells  were  found ;  from  a  histological  point 
of  view  there  was  no  evidence  of  tuberculosis.  Yet  in  the  affected  parts 
were  myriads  of  bacilli  morphologically  and  tinctorially  identical  wiUi 

*  Ann.  Inst.  Pasteur,  1905.    See  also  Comptes  ilendus,  cxlii.  (1906)  pp.  441,  616^ 

t  Comptes  Bendus,  cxlii.  (1906)  pp.  657-9. 

t  BuU.  Soc.  Vaudoise  Sci.  Nat.,  zli.  (1905)  pp.  281-7. 
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the  tobercle  bacillus.  CnltivatioiiB  were  nnsuocessful,  but  inocalationa 
on  rabbits  and  guinea-pigB  produoed  a  tubercolofiis  chiefly  local  in 
diameter,  with  tendency  to  resolntion  and  of  a  low  d^ree  of  intensity. 
The  aathor  considers  that  this  variety  should  be  placed  between  the 
paratubercolons  bacillus  and  the  baciUus  of  avian  tuberculosis. 

Kew  Photobaeterium.* — ^T.  Imamura  cultivated  from  a  species  of 
Pkuroneetus  an  oval  flagellate  Photobacterium,  which  was  easily 
stainable,  but  not  by  6ram°s  method.  It  grew  on  all  ordinary  media, 
tat  best  on  egg  albumen  moistened  with  saturated  salt  solution,  or  upon 
10p.c.  gelatin  with  3  p.c.  salt  The  light  developed  appeared  to  be 
dependent  on  the  amount  of  salt,  but  indifferent  to  the  presence  or 
^beence  of  oxygen.  The  colonies  could  be  photographed  by  their  own 
light,  which  was  also  sufficient  for  observing  the  individual  bacterial 
oelb  under  tiie  Microscope. 

*  Nippon  Eisoigftkki  Zashi,  L  (1904)  p.  48.  See  also  Centralbl.  Bakt.,  Bef. 
V»  Abi,  xzxviii.  (1906)  p.  37. 
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MICROSCOPY. 

A.  Instruments,  Accessories,  &c.* 
(1)  Stands. 

Beichert'8  Dissecting  Microscopes,  with  Handle. t— In  fig.  42 ''is 
shown  a  simple  dissecting  Microscope  with  handle  and  sliding  adjust- 


PiG.  42. 

ment.    A  more  elaborate  variant  is  shown  in  fig.  48.    This  form  has 
rack-and-pinion  adjustment,  the  large  stage  and  foot  being  made  of 


Fig.  43. 

*  This  subdivision  contains  (1)  Stands;  (2)  Eye-pieces  and  Objectives;  (3) 
IHuminating  and  other  Apparatus ;  (4)  Photomicrography ;  (5)  Microscopical 
Optics  and  Manipulation ;  (6)  Miscellaneous. 

t  Special  Catalogue,  1905-6,  p.  13. 
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The  mirror  is  flat,  with  lateral  displacement.  The  hand  supports 
are  ooYcred  with  leather.  This  model  can  be  supplied  with  a  glass  cover 
to  the  stage,  and  a  laterally  movable  arm  for  the  kmp-holder. 

A  New  Ck)n8trnction  of  the  Preparation  Microscope.*— F.  E. 
8tadni6ka  shows  how  the  usual  Microscope-stage  can  be  used  with  the 
preparation  Microscope  described  in  a  previous  abstract-f  A  reversed 
adiromatic  objective  (Reichert*s  No.  2)  is  screwed  on  to  a  thread  as  near 


A- 


Pig.  44. 

Ae  bottom  end  of  the  tube  as  possible.  The  ordinary  objective,  which 
is  intended  for  tbe  magnification  of  the  reversed  image  of  the  object,  is 
fastened  to  the  lower  end  of  the  draw-out  tube.  The  ocular  is  placed 
«8  usual.  The  whole  arrangement  is  thus  combined  and  can  be  focused 
by  rack-and-pinion.  The  application  of  the  instrument  is,  however, 
<X)ntrolled  by  the  limits  within  which  the  rack-and-pinion  admit  the 
tube  movements.    In  using  weak  magnifications  the  working  distances 

♦  SB.  k.  Bdhm.  GeseU.  der  Wiss.,  1906  (v.)  4  pp.,  1  fig.), 
t  See  this  Journal,  1905,  p.  648. 
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of  the  lenses  are  not  convenient  for  ordinary  stands,  and  the  author^ 
therefore,  proposes  the  modified  design  shown  in  fig.  44.  The  tube  T 
is  provided  with  a  sufficiently  long  draw-out  tube  A,  worked  by  rack-and- 
pinion.  At  the  lower  end  of  the  whole  tube  is  the  reversed  objective 
{obf.  1)  and  at  the  lower  end  of  the  draw-out  the  ordinary  objective 
(obj,  2).  The  draw-out  must  be  of  such  a  length  that  the  objective  at 
its  lower  end,  when  the  tube  is  completely  inserted,  does  not  reach  the 
reversed  objective.  A  further  distinction  from  an  ordinary  stand  is  in 
the  action  of  the  prismatic  bar  P  which,  hj  rack-and-pinion,  may  be 
raised  so  as  to  bring  the  body  to  a  greater  height  above  the  st^e.  The 
attainment  of  this  increased  working  space  is  also  effected  by  making 
the  object  st^e  adjustable  in  level. 

Brunnee*8  Polarisation-Microscope-Polymmeter.* — This  instru- 
ment of  R.  Brunnee's  i&  distinguished  from  an  ordinary  mineralogical 
Microscope  only  by  the  kind  of  fine-adjustment  used.  The  micrometer- 
screw  is  actuated  by  means  of  a  drum  applied  to  the  tube,  and  in  the 
drum  is  a  circular  wedge  of  weak  obliauity.  The  fine-adjustment  of 
the  objective  is  attained  through  the  sliding  of  a  bar,  connected  with 
the  objective,  along  this  wedge,  so  that  a  simultaneous  rotation  of  the 
objective  takesplace  about  the  axis  of  the  instrument  during  the  fine- 
adjustment.  Tnis  mechanism  facilitates  at  the  same  time  a  rotation  of 
the  inner  Nicol,  which  rotation  is  independent  of  the  polariser,  but  can 
also  engage  with  it  by  means  of  a  toothed  wheel  over-movement. 

BiNNB,  F.— La  meroMope  polariiant,  trad,  par  L.  Pervingniire,  avee  pr^faee  par^ 
A.  de  Lapparent.  Paris,  1904, 160  pp. 

(2)  Byo-piooea  and  Objootivea. 

New  Form  of  Ehrlich  Eye-piece  for  Counting  Blood-corpoBcles. — 
This  apparatus,  made  by  R.  &  J.  Beck  (fig.  45),  is  a  Huyghenian  eye- 

?iece  of  the  No.  1  R.M.S.  standard  size, 
t  fits  this  firm's  "London"  Microsoopes 
and  those  of  Continental  makers.  It  is 
provided  with  an  adjustable  square  aper- 
ture, the  size  of  which  can  be  varied  from 
1  mm.  to  8  mm,  so  that  it  can  be  easily  set 
for  any  desired  size. 

The  actual  area  to  which  the  size  in  use 
corresponds  with  any  particular  object- 
glass  can  be  ascertain^  by  slipping  a  stage 
micrometer  on  the  stage  of  the  Microscope. 

Fia.  46.  Magnifying   Power  of  Microsoopioal 

Objectives.t — L.  Malassez  points  out  diat 
there  is  no  precise  definition  of  the  phrase  "magnifying  power. '** 
He  suggests  that  it  would  be  advantageous  to  express  the  magni- 
fying effect  of  a  lens  in  terms  of  unit  distance  from  its  posterior 
face,  and  that  the  term  "magnifying  power"  could  be  conveniently 

•  Zentralbl.  Min.  Qeol.  Palaont.,  1905,  pp.  593-5  (1  fig.).  See  also  Zeitsohr^ 
wiBs.  Mikrosk.,  zxii.  (1905)  pp.  586-7. 

t  Comptes  BenduB,  ozli.  (1905)  pp.  880-1. 
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restricted  to  this  application.  The  term  "  power "  should  be  reserved 
for  the  magnification  produced  at  unit  distance  from  the  posterior  focus- 
and  at  each  successive  unit.  This  unit  distance  should  be  in  each  case 
Ae  metre,  or  better,  the  decimetre,  which  corresponds  more  closely  to^ 
ordinary  microscopical  working  distances. 

In  a  subsequent  paper*  the  author  discusses  the  methods  of 
evaluating  the  magnifying  power. 

1.  By  direct  measurement  with  a  micrometer  objective  and  a  micro- 
meter ocular,  the  latter  being  placed  exactly  at  unit  distances.  The  full 
details  he  has  explained  else^mere.f  The  sole  inconvenience  is  that  a 
specially  made  tube  is  necessary,  a  decimetre  tube  not  being  of 
ordinaiT  make. 

2.  By  means  t  of  graphical  curves  a  relation  may  be  expressed 
between  the  power  and  the  distance  between  the  posterior  face  and  the 
posterior  focus.    This  method  readilv  gives  the  magnifying  power. 

8.  By  calculation  from  the  formulae  P=  (1 — ^',)  y,  or  P=  (1  +  <^'a)  y, 
when  P=  the  magnifying  power ;  y,  the  power ;  ^'„,  <!>*,,  the  distance 
from  the  posterior  face  of  lens  to  its  posterior  focus,  according  as  the 
posterior  focus  is  on  the  anterior  or  posterior  side. 

Evaluation  of  the  Power  of  Microscope  Objectives.!— L.  Malassez- 
gives  three  methods  by  which  observers  may  determine  powers  for  them- 
selves in  his  proposed  notation.  || 

1.  Let  6  be  the  magnification  produced  at  a  distance  D,  g  that  at  a 
\m  distance  d^  and  y  the  power  (i.e.  the  magnification  produced  at  unit 
distance),  then 

_G-ff 

In  selecting  the  distances  the  tube  should  be  completely  extended  for  D- 
and  completely  depressed  for  d. 

2.  Let  g  be  the  magnification  produced  by  the  objective  at  a  distance 
<f  &om  its  posterior  face  and  <l>'  its  foco-facial  posterior  distance  (i.e.  the 
distance  between  its  focus  and  posterior  face),  then 

die  first  formula  being  applicable  when  the  posterior  focus  of  the 
objective  is  behind  the  posterior  face  ;  the  second,  when  it  is  in  front 
of  it,  which  happens  when  the  objectives  are  somewhat  strong. 

If  the  magnifying  power  P  be  defined  as  on  a  previous  occasion,T 
these  formulae  become 

P  P_ 

*  Oomptes  Bendos,  ozU.  (1905)  pp.  1004-6. 

t  Archives  d'Anatomie  Micr.,  1904,  pp.  274,  286.  See  also  this  Journal,  1906,. 
p.  600.  X  Tom.  oit.,  p.  298.   See  also  this  Journal,  1906,  p.  600. 

S  Oomptes  Kendus,  cxlii.  (1906)  pp.  773-5. 

I  Soc.  de  Biologie,  viii.  (July  16  and  Deo.  10,  1904).  See  also  Archives 
d'Anatomie  Mior.,  1904,  p.  270 ;  and  this  Journal,  1905,  p.  600. 

T  Comptes  Bendus,  Nov.  27  and  Deo.  11, 1904.     See  also  this  Journal,  1905^ 
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8.  Lastly,  as  the  power  is  also  the  enlargement  produced  at  nait 
distance  from  the  posterior  focus  of  the  objective,  it  can  be  evaluated 
directly  by  determining  the  position  of  this  posterior  focus  (i.e.  the  f oco- 
facial  posterior  distance),  then  by  measuring  the  enlargement  produced 
at  a  decimetre  further,  or  at  any  other  unit  of  distance. 

*  The  author  gives  a  sample  table  of  results  obtained  with  a  certain 
number  of  objectives  of  different  strengths. 

Cheap  Glass  Lenses.* — A  cheap  and  simple  way  of  obtaining  large 
lenses  suitable  for  photographic  and  such-like  work,  is  to  form  a 
combination  of  ordinary  watcn,  or  clock  glasses,  with  water  or  other 
suitable  liquid.  Two  glasses,  whose  edges  must  be  well  ground  so  as  to 
fit  well  when  placed  in  contact,  are  dipped  into  the  liquid  and  removed, 
filled  with  it,  as  a  whole.  The  edges  are  then  wiped  dry,  and  moistened 
with  water-glass,  which,  helped  with  a  little  hydrochloric  acid,  sets  (juite 
hard,  so  that  the  "  lens  "  can  be  freely  handled.  This  process  is  assisted 
by  the  use  of  a  peculiar  brush,  having  two  pencils  on  one  shaft.  As 
this  brush  is  passed  round  the  periphery,  the  front  pencil  wipes  off  the 
superfluous  fluid,  and  the  following  pencil  applies  the  water-glass.  By 
means  of  a  glass  disk  and  a  watdi-glass,  a  plano-convex  lens  can  be 
made,  and  several  other  forms  are  possible. 

B^BBOBB,  E.— Ueber  dM  bei  meiiier  Unokalaren  Lnpe  Terwendete  Liuen-ijitMiL. 

Deutsche  Mech.  Zeit,  1905,  p.  165. 
Bbabs,  A.'Dift  Llmenfagwmgen. 

[Diecusses  several  errors  sometimes  made  in  lens-moonts,  and 
emphasises  the  necessity  of  lamp-blaoking  their  inner  aor- 
faces.]  Central,  Zeit,  Opt,  Mech.,  xxvii. 

(1906)  pp.  15-17  (10  figs.) 

„       „      Die  Zmammenietiimg  von  liniensyitemen. 

[A  popular  explanation  of  certain  principles.] 

Tom,  cit,  Nos.  4-7,  pp.  31-8  (2  figs.). 

(8)  lUnminatinff  and  other  Apparatoa. 

A  New  Application  of  the  Abbe  Condenser .f  —  F.  E.  Studniika 
reminds  his  readers  that  the  Abbe  condenser  presents  a  real,  reversed 
image  of  the  source  of  illumination.  If  an  object,  such  as  a  micrometer 
scale,  be  suitably  interposed,  an  image  of  this  will  be  similarly  formed 
on  the  stage,  and  may  be  applied  to  measuring  an  object  there.  In 
this  way,  by  the  help  of  a  proportionately  stronger  objective,  a  series  of 
magnifications  can  be  obtained  which  are  very  convenient  for  drawing, 
and  for  the  preparation  of  various  objects.  The  size  of  the  image 
formed  above  the  front-lens  (viewed  from  above)  of  the  condenser 
depends  on  the  distance  of  the  object  from  the  under-lens ;  the  image 
is  smaller  as  the  distance  is  increased.  Thus  it  will  be  seen  that  the 
series  of  magnified  images  thrown  on  to  the  stage  will  vary  from  zero 
to  a  maximum.  This  image  can  be  combined  with  various  powers  of 
objective,  eye-piece  and  tube-length,  and  thus  the  series  of  attainable 
effects  is  practically  infinite — although  only  observations  in  the  middle 
of  the  field  will  be  free  from  sensible  distortion.  Instead  of  the  con- 
denser, weak  achromatic  objectives  might  be  used.    A  difficulty  would, 

*  Central.  Zeit.  f.  Opt.  u.  Mech.,  xxvi.  (1906)  pp.  261-2. 
t  SB.  k.  Bohm.  Gesell.  der  V^Tiss.,  1906  (iv.)  4  pp. 
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no  doubt,  lie  in  the  constracfcion  of  a  suitable  adjustable  stage  for  the 
object ;  the  author,  however,  sees  his  way  to  a  proper  design.  He  som- 
marises  the  advantages  of  this  proposal  as  : — 

1.  The  facility  for  orientating  objects  which  can  be  afterwarda 
examined  in  the  nsaal  way. 

2.  The  formation  of  graduated  magnifications  by  which  an  operator 
who  wishes  to  draw  from  a  weak  magnification  can  easily  select  the 
most  suitable  power. 

3.  The  property  possessed  by  the  Abbe  (thus  used)  in  combination 
with  an  objective  of  forming  an  erect  image. 

4.  If  a  plane  mirror  be  used,  and  the  object  inserted  between  the 
light-source  and  the  mirror,  an  erect  Microscope  becomes  virtually  a 
horizontal  one,  and  may  thus  be  used,  for  example,  as  an  aquarium 
miCToscope. 

5.  As  the  magnification  may  be  zero,  the  arrangement  may  be 
applied  to  the  drawing  of  objects  in  their  natural  size. 

Post-Objective  Stop.*  — At  the  March  Meeting,  J.  W.  Gordon 
exhibited  a  new  form  of  post-objective  stop  for  the  Microscope,  an 
iUoBtration  of  which  is  now  given  (fig.  46),  together  with  a  description 
of  the  various  parts. 


Fig.  46. 

A.  CeU  oarrjing  the  mercury  globule  which  forms  the  stop. 

B.  Pivot  on  which  the  ceU-carrying  arm  swings. 

C.  Ezcentrio  for  swinging  the  arm,  and  so  giving  a  transverse  travers- 

ing adjustment  to  the  stop. 

D.  Propelling  screw  for  giving  a  longitudinal  traversing  motion  to 

the  pivot  B  and  so  to  the  stop. 
£.   Supporting  screw  for  adjustixig  the  height  of  the  swinging  arm 

and  of  the  stop  carried  by  it. 
F.  Mounting  ring,  provided  with  a  set  screw,  for  clamping  the  fitting 

to  the  draw-tube  of  the  Microscope. 

Use  of  the  (Tooper-Hewitt  Lamp  as  a  Source  of  Monoohromatie 
Idght.f — C.  Fabry  and  H.  Buisson  warmly  recommend  this  lamp,  which 
it  on  the  principle  of  an  electric  arc  in  mercury  vapour.  Its  spectrum 
resembles  that  of  the  older  mercury  vapour  lamps.    The  light  is  fixed^ 

*  See  this  Journal,  1906,  pp.  157-60. 
t  Gomptes  Bendus,  cxliL  pp.  784-6. 
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^and  of  anif orm  intrinsic  luminosity.  The  jellow  and  green  rays  are 
fine  enough  to  give  interferences  observable  to  a  diflference  in  step  of 
22  cm. — i.e.  in  the  neighbourhood  of  the  number  of  order  400,000. 
The  old  form  of  mercury  arc  (Perot-Fabry  model)  gives  almost  the 
^same  result  immediately  after  lighting.  But,  after  a  few  minutes'  action, 
probably  in  consequence  of  vapour-heating,  the  rays  widen  out,  and  the 
limit  of  interference  falls  almost  to  half  of  its  primitive  value.  In  the 
Cooper-Hewitt,  on  the  contrary,  the  first  state  is  indefinitely  maintained. 
The  yellow  rays  give  especially  clean  interferences,  and  the  phenomena 
of  disparition,  or  of  successive  doubling  when  the  two  rays  are  simulta- 
neously employed,  are  observable  to  very  great  differences  of  step.  The 
fact  that  the  lamp  ia  constructed  for  industrial  purposes  is  found  to  be 
an  advantage. 

D AVIS,  D.  J.  A.— A  Xeihod  of  Xieroieopie  Obferration  by  meaiia  of  Lateral  Slnmi- 
nation.  Trans,  Chicago  Pathol.  Soc.,  yi.  (1904)  p.  90. 

■Gbbil — Belenohtnngsapparate  mit  Henuitohem  Oltthlioht. 

AnaL  Ameig,,  ErgOnBungsh,,  zxv.  (1904)  p.  178. 

Kjlljlhnb,  a.— Ueber  dai  Woodiche  Licbtfllter  fdr  nltraviolette  Strablen. 

Phys.  Zeitschr.  v.  (1904)  p.  415. 

PlVobb,  a.— Die  Qneekdlberlampe  all  nltraviolette  LiehtqneUe. 

Tom,  cU.,  p.  414. 

Anon.— Vorriehtnng  nun  Weehieln  der  Bilderim  Projektionsapparat. 

Deutsche  Mechan.  Zeit,,  1906,  p.  127 . 

(6)  MioroeoopioalfOptios  and  Manipulation. 

nitramicroscopy  of  Oleosole."^— J.  Schneider  and  J.  Just  have  been 
investigating  the  appearances  presented,  when  viewed  by  ultramicroscopic 
metJio<&,  by  finely  divided  particles  of  gold  and  other  noble  metals  in  a 
viscous,  yet  completely  homogeneous,  transparent,  and  combustible  fluid. 
For  this  purpose  fats  and  ethereal  oils  were  treated  with  chlorides  of  the 
metals,  and  the  products  of  reaction  ultramicroscopically  studied.  The 
authors  summarise  their  conclusions  as  follows : — 

1.  The  ultramicroscope  is  adapted  to  the  determination  of  the  identity 
^nd  purity  of  oils  and  to  the  testing  of  oil-mixtures. 

2.  The  oils  are  tested  with  the  ultramicroscope  after  they  have  been 
surrounded  with  oleosole  of  the  noble  metals  by  means  of  their  reactions 
with  compounds  of  the  latter. 

8.  In  the  ultramicroscopic  study  observation  was  made  of  the  points 
and  groups  sparsely  aggregated  in  the  whole  cone ;  the  determination  of 
the  diameter  of  the  interference  rings  produced  by  any  slight  alteration 
-of  the  fine-adjustment ;  the  especiid  examination  of  ringless  or  ringed 
points  and  groups,  with  and  without  the  analyser. 

4.  In  the  examinations  made  of  commercial  oils  the  various  forms 
assumed  by  the  fat,  as  distinct  from  the  oil,  under  the  ultramicroscope 
were  a  distinct  hindrance  to  the  observation  of  the  metal  particles ;  the 
use  of  ultramicroscopes  with  heating  arrangements  were  necessary  for 
further  work. 

5.  The  effect  of  the  reaction  is  affected   by  many  circumstances, 

•  Zeitschr.  wiss.  Mikrosk.,  zxii.  (1905)  pp.  481-680. 
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fspeciallj  bj  the  solation-mediam,  temperatnre,  moyement,  time,  and 
quantity  of  oil.    Light-influence  was  onlj  observed  in  the  case  of  silver. 

6.  The  best  results  were  obtained  in  the  ultramicroscopical  tests  of 
ofls  after  reaction  with  gold  chloride.  In  the  case  of  amicroscopic 
particles  there  was  a  reddening ;  a  blue  colouring  resulted  with  sub- 
microscopic  and  microscopic  particles,  combining  into  a  blue-black 
precipitate  ;  a  jeUow  coloration  foUow^  with  other  submicroscopic  and 
microscopic  particles,  wliich  combined  into  a  shimmering  and  gleaming 
gdden  mass.  One  form  only,  or  two,  or  aU  three  together  can  he 
met  with. 

7.  Prom  silver  solutions  either  amicroscopic  particles  precipitated, 
causing  a  blue  colour  of  the  cone,  or  submicroscopic  ana  microscpic 
particles.  With  the  silver  reduction,  moreover,  the  reaction  with  the 
sulphur  contained  in  many  oils  gives  cone-coloration  by  reason  of  the 
amiaroficopic  particles. 

8.  In  reactions  with  ruthenium  chloride  the  result  is  either  a  yeUow 
or  a  red  cone-colouring  with  the  amicroscopic  particles,  or  the  sub- 
microscopic and  microscopic  particles  segregate  themselves. 

9.  Tests  with  osmic  acid  and  with  platinum  chloride  gave  no  practi- 
odly  useful  results,  and  other  more  favourable  conditions  for  reaction 
and  test  are  to  be  sought. 

10.  The  desired  connection  of  the  ultramicroscopical  condition  with 
a  ]Ht>pert7  exj)res8ible  in  figures  or  a  quantitative  reaction  was  not  found, 
and  tne  question,  how  fine  is  the  emulsion  of  which  an  oil  is  capable 
with  a  given  reagent  under  existing  conditions,  still  remains  open. 

A  Simple  Method  for  the  Determination  of  the  Refraction-Index 
of  Liquids.* — ^A.  Pauly  shows  how  this  quantity  can  be  found  without 
oostlv  apparatus  and  from  a  small  quantity  of  fluid.  The  equation  on 
whidh  t^  calculation  is  based  is : 

f^( 

'*=Vf'8in2V  +  f^^cos«V 

where  w  and  (  are  respectivelv  the  major  and  minor  semi-axes  of  the 
ellipsoid  of  rotation,  n  the  reiractive  index,  and  V  the  angle  between 
the  radius  vector  and  the  major  axis.  In  calcite  the  principal  refractive 
indices  (with  sodium  light,  to  J)  are  ir^  =  1*6585,  f„=  1*4864  ;  all 
indices  between  these  values  lie  on  the  ellipse.  If  then  a  section  be 
taken  parallel  to  the  principal  axis,  aU  intermediate  indices  can  be  calcu- 
lated if  the  angle  of  inclination  of  the  ray  be  determined.  A  drop  of 
the  fluid  under  investigation  is  placed  on  the  calcspar  plate  and  under  a 
coveiglass.  The  polanser  is  then  applied  to  determine  the  angle  of 
rotation.  The  ray  through  the  Nicol  now  passes  in  a  known  direction, 
and  only  the  refractive  index  parallel  to  this  direction  is  effective,  and, 
as  &e  fluid  is  isotropic,  it  is  the  same  in  all  directions.  The  object-stage 
with  this  preparation  is  rotated  until  the  inequalities  of  the  upper  plane 
or  the  limits  of  the  periphery  disappear.  Let  A  be  the  angle  read  off 
on  the  circumference  of  the  object-stage  at  the  disappearance  of  the 
inequalities,  and  let  B  be  the  reading  when  the  inequalities  again  dis- 

*  Zeitsohr.  wiss.  Mikrosk.,  zzU.  (1905)  pp.  344-8  (1  fig.). 
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appear  after  continued  rotation.  Then  V= j^  (A  -  B)  is  the  angle  which 
the  desired  refractive  index  forms  with  the  principal  index.  The  index 
can  also  be  found  graphicaUj  when  a  series  of  determinations  has  been 
made.  In  this  case  a  curve  is  drawn  whose  horizontal  co-ordinates  give 
n  at  intervals  from  0*01-0 '01,  and  the  vertical  co-ordinates  give  the 
angle  V  at  intervals  of  10°.  Intermediate  values  would  be  read  oflP  in 
the  usual  waj.    The  author  gives  some  tables  of  results. 

Microscopical  Axial-angle  Determination  of  very  small  Crystals.* 
E.  Sommerfeldt,  after  describing  some  of  the  methods  bearing  on  this 
subject,  recommends  as  a  simple  mode  the  insertion  of  a  s^e  in  a 
suitable  place  under  the  object-stage  and  parallel  to  it.  This  should  be 
used  with  Lasaulx  method,  and  then  both  images  and  scale  are  well 
defined.  The  firm  of  Fuess  has,  at  the  autbor^s  suggestion,  connected 
this  scale  with  a  condenser,  which  consists  of  three  plano-convex  lenses, 
the  lowest  of  which  carries  the  scale  on  its  plane-face.  The  condenser 
is  so  calculated  that  a  scale  thus  placed  is  sharply  defined  in  the  axial 
image. 

nitramicroscopical  Investigations  upon  the  Colours  of  Book 
Salt.t — H.  Siedentopf  points  out  (1)  that  it  is  possible  to  colorise 
perfectly  colourless  specimens  of  rock  salt  by  a  process  of  heating  in  a 
vacuum  tube  in  the  presence  of  sodium  or  potassium  vapour  (Heraens), 
and  (2)  that  it  is  possible  by  a  process  of  ionisation  to  affect  the  colour 
of  a  coloured  specimen,  or  impart  a  tint  to  a  colourless  one  ((Goldstein, 
Becquerel,  Holzknecht,  and  others).  This  latter  process,  however,  only 
seems  to  produce  a  surface  effect.  Siedentopf  adopts  the  method  of 
Heraens  by  which  six  or  eight  rectangular  prisms  of  perfectly  clear  and 
clean  rock  salt,  about  10  by  5  by  8  mm.,  were  placea  in  a  completely 
vacuous  combustion  tube,  and  heated  for  some  time  to  600^  C,  so  as  to 
render  the  crystal  entirely  water-free.  By  means  of  a  distillation  tube 
consisting  of  several  bulbs  united  by  capillaries,  sodium  or  potassium  was 
distilled  over  into  the  presence  of  the  heated  rock  salt  until  about  a 
cubic  centimetre,  with  a  bright  gleaming  surface,  was  adjacent  to  the 
crystals.  Special  care  was  taken  that  the  surfaces  of  the  crystals  should 
not  be  soiled  with  alkali  vapour.  The  evacuation  was  once  more 
performed,  hydrogen  at  reduced  pressure  introduced,  and  the  special 
preparation  tube  melted  off.  Fig.  47  shows  this  preparation  tuoe  as 
supplied  by  Carl  Zeiss.^  Its  use  will  be  readily  understood  from  the 
foregoing.  The  heating  is  most  conveniently  done  in  one  of  Heraens* 
vertical  electric  furnaces,  which  should  be  maintained  at  a  constant 
temperature  of  about  50-80^  below  the  boiling  point  of  the  alkali-metal. 
This  would  be  about  680°  C.  in  the  case  of  sodium,  and  about  590°  CJ. 
for  potassium.  This  temperature  is  an  optimum,  for,  at  a  lower  tem- 
perature, too  little  alkali  vapour  would  be  produced,  and.  at  a  higher 

*  Zeitsohr.  wiss.  Mikrosk.,  zzU.  (1906)  pp.  856-62  (4  figs.). 

t  Ultramikroskopisoh  Untersuohungen  m)er  Steinsalzfarbungen.  Verhand.der 
Deutaohen  Physikal.  GbseU.,  vii.,  No.  1421  (1906) ;  also  as  a  separate  tract  under 
above  title.    Braimsohweig,  Vieweg  A  Sohn. 

X  Special  circular,  Pr&paratenr6hre  sur  Herstellang  optischer  Besonatorenaos 
metallischeii  Natrium  im  SteinBalzkriatallen. 
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temperatnre,  the  alkali  vapoar  re-distilg  out  of  the  salt  whereby  the 
crystal  is  decolorised.  The  temperature  is  also  limited  by  the  melting 
point  of  the  salt  (about  800°),  and  by  the  bending  temperature  of  the 
combustion  tube  (about  700°).  After  the  heating  the  preparation  tube 
is  taken  out  of  the  furnace  and  allowed  to  cool  in  a  vertical  position  in 
order  to  avoid  external  smearing  of  the  coloured  crystals  with  alkali 
Tapour.  The  excess  of  alkali  settles  down  in  the  trough-shaped 
bottom  of  the  tube.  After  cooling,  the  tube  is  carefully 
snapped  off,  without  breaking  the  crystals,  which  are 
Aen  rapidly  rinsed  with  water  and  dilute  hydrochloric 
acid  and  then  dried.  For  microscopic  examination,  the 
preparation  is  then  ready;  but  for  ultramicroscopic  in- 
y^tigation  they  must,  on  two  adjacent  surfaces,  be 
polished  as  carefully  as  possible  free  from  scratches  and 
die  polished  surfaces  made  permanent  by  means  of  cover- 
glasses  cemented  on. 

The  ultramicroscopical  examination  is  performed  bv 
the  usual  apparatus,  and  Siedentopf  concludes  that  rock 
salt  coloration  is  essentially  due  to  separation  of  ultra- 
microscopic  metallic  sodium  crystalline  particles,  mostly 
needle-  or  flat-shaped,  and  partly  pleochroitic,  which 
UB  irregularly  distributed  within  the  ultramicroscopic 
deavage  planes  and  which  vary  from  cubic  centimetre  to 
cabic  centimetre  of  the  crystal. 

He  gives  his  reasons  in  full  for  his  conclusions,  re- 
ject the  hypothesis  of  sub-chloride  formations,  and 
refers  to  the  phenomenon  of  electric  resonance  previously 
noted  by  W.  Wood.* 

The  author  adds  a  coloured  plate  comparing  the  results  of  artificial 
and  natural  colorisation  as  furnished  by  his  ultramicroscopical  analysis. 

Borne  Simple  Questions  on  the  Images  of  Microscopes  and  Tele- 
•eopes.t — -A.t  a  recent  meeting  of  the  Physical  Society,  W.  B.  Croft 
aiated  that :  "  It  may  have  teen  noticed  that  when  a  Microscope  is 
focused  visuaUy,  an  image  is  formed  on  the  focusing-glass  of  a  camera, 
into  which  the  microscopic  eye-piece  is  inserted  after  removing  the 
camera-lens.  This  image  remams  more  or  less  in  focus  at  variable 
positions  of  the  camera-screen.  Although  it  is  not  always  perhaps  true, 
yet  it  is  sur|NriBing  how  often  the  pencil  emerging  from  a  Microscope 
eje-piece  behaves  like  a  single  concentrated  line  of  light.  A  mounting 
of  tne  proboscis  of  a  fly  was  focused  visually,  then  a  camera  was  put  on 
the  end  of  the  Microscope,  and  the  screen  was  racked  out  to  six  positions 
over  a  range  of  about  6  in.  At  these  positions  six  photographs  were 
taken,  of  which  the  two  smallest  pictures  were  inferior  to  the  others. 
It  was  claimed  that  this  defect  was  due  to  imperfect  exposure  and 
uneven  illumination.  If  the  visual  focusing  had  made  pencils  slightly 
diverging  instead  of  parallel,  the  larger  pictures  should  have  been  the 
more  imperfect.    These  pictures  were  obtained  with  a  1-in.  objective. 


Fig.  47. 


•  PhU  Mag.  , 
t  Proc.  Phya. 

Juns  20th,  1906 


ui.  (1902)  p.  896. 
Lo; 


►ndon,  April  27, 1906. 
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Next,  a  diatom,  Ticeratium  favus^  was  photographed  with  a  ^-in.- 
objective.  With  a  visoal  focusing  two  photographs  at  different  distances- 
were  taken ;  these  were  similar  to  one  another  and  to  what  was  seen. 
The  same  diatom  then  had  a  slightly  different  visual  focusing,  with  the 
same  result  as  before  in  the  two  pictures.  Finally,  two  diatoms  with 
fine  markings  were  focused  visually  and  at  two  positions ;  the  markings- 
came  out  clearly  in  the  photograph.  The  object  of  showing  the  resulte 
was  not  to  make  out  that  the  emergent  pencil  was  ever  actually,  or 
always  approximately,  a  single  line  of  light,  but  to  intimate  how  often* 
the  author  had  found,  when  projecting  from  an  optical  eye-piece,  that  no- 
change  can  be  detected  in  the  definition  of  the  miage  as  the  screen  of 
the  camera  is  moved.  If  a  camera-lucida  is  placed  on  the  eye-piece,  the 
image  of  a  stage-micrometer  can  be  thrown  on  a  scale  at  10  in.  distance 
or  at  40  in.  distance.  The  parallel  rays  emerging  from  the  eye-piece 
give  the  image  of  a  point  along  a  direction,  at  no  definite  positions 
The  image  can  be  imagined  at  40  in.  distance  as  easily  as  10  in. 

Mr.  Croft  also  showed  some  photographs  taken  from  sections  of  the 
human  eye ;  he  indicated  that  a  divergent  pencil  ^m  a  small  aperture 
or  from  a  convex  reflecting  surface  of  large  curvature  will  give  the 
Purkinje  figures  as  bright  radiating  lines,  whereas  the  usual  method  of 
sending  light  through  the  side  of  the  sclerotic  gives  them  as  shadows. 

Bbjlbb,  a.— OnmdeeetM  der  Optik. 

[This  treatise  is  continued  and  concluded.] 

CenJi/raX,  ZHt,  Opt  Mech,,  zzvi.  Noe.  90-^ 
(Oct.  16  to  Dec.  16^  1906). 
Kebbeb,  A.>-Ziir  Theoxie  d«r  tohiefer  BtUohel  (Zweiter  BeitiBg). 

Zeit.  /.  Instrumentmk,,  zzy.  (1906)  pp.  34d-S^ 

Mbybbt— Das  tntramikrotkop.  Band  i.»  No*  1.. 

Pbytz,  K.— MikroikopiiolLo  Bejtimnnmg  d«r  Lage  einer  ipiegeliLdeiL  Flielia. 

[The  principle  of  this  method  is  optical  contact.    It  was  noticed  in  this 
Journal  for  1905,  p.  756.] 

Tom.  dt,  pp.  886-7.   See  also  Awn,  d.  Phynk,  zvi.  (1906)  p.  785. 

W I  LSI  NO,  J.— Ueber  die  Zweokmassigfte  Wahl  der  Strahlai  gleieher  Br«iinwtito> 
bei  AehromatlsolLen  OlitjektlvaiL 

[Discusses  the  theory  of  complete  achromatism,  and  describes  several  kindfr 
of  glass  whose  constants  would  lend  themscdves  to  such  a  result.] 

Tovh.  ott,  pp.  41-8» 

(6)  MiscellanooiiB. 

Quekett  Microscopical  Club. — ^At  the  430th  ordinary  meeting  of 
the  Olub,  held  on  April  20,  Mr.  F.  P.  Smith  brought  forwaird  two  papera 
— "  On  the  Spiders  of  the  Diplocephalus  Group  "  and  "  A  Catalogue  of 
the  Literature  dealing  with  Erigonine  Spiders."  A  paper  on  *'  Siereo- 
photomicrographj  "  was  read  by  Mr.  H.  Taverner,  F.r!1(LS.,  and  a  paper 
on  the  same  subject  which  had  been  communicated  by  Mr.  W".  P. 
DoUman,  of  Adelaide.  Mr.  J.  Rheinberg,  F.RJil.S.,  gave  a  r^snm^  of 
a  long  and  technical  paper  on  *'  Stereoscopic  Effect  and  a  suggested 
improvement  in  the  Binocular  Microscope." 

At  the  4dlst  ordinary  meeting,  held  on  May  18,  Mr.  A.  E.  Smith 
gave  an  account  of  the  three  methods  he  employed  in  stereo-photo- 
micrography, and  Mr.  D.  J.  Scourfield,  F.R.M.S.,  greatly  interested  the 
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meetiiig  with  his  lecture  on  "Mendelism  and  its  connection  with 
Microsoopj."  Attention  was  drawn  to  the  modification  in  current  views 
OQ  variation,  the  origin  of  species,  etc.,  which  seemed  to  follow  an 
acceptance  of  MendeFs  law. 

Microsoopy  of  Vegetable  Foods.* — In  collaboration  with  Josef 
HoeUer,  Andrew  L.  Winton  has  brought  out  what  is  probably  the  first 
work  in  an  English  dress  which  deals  exclusively  with  the  microscopy  of 
vegetable  foods.  It  has  special  reference  to  the  detection  of  adulteration 
ind  ibe  diagnosis  of  mixtures,  and  has  been  designed  for  the  use  of  the 
food  analyst,  the  agricultural  chemist,  the  pharmacist,  and  others  engaged 
in  the  examination  of  foods,  as  well  as  the  physician  who  may  be  called 
upon  to  identify  vegetable  substances  in  stomach  contents  and  f »ces. 

The  work  is  divided  into  10  parts,  which  deal  with :  (1^  Equipment 
methods  and  general  principles ;  (2)  grain,  its  products  and  impurities  ; 
(3)  oilseeds  and  oilcakes  ;  (4)  legumes  ;  (5)  nuts  ;  (6)  fruit  and  fruit 
products ;  (7)  vegetables ;  (8)  al^oidal  products  and  their  substitutes ; 
(9)  spices  and  condiments ;  (lO*)  commercial  starches.  At  the  end  is  a 
oaeful  glossary ;  the  bibliography  is  copious,  and  is  both  general  and 
q)eciaL    The  volume  is  excellently  got  up  ;  it  is  profusely  illustrated. 

The  work  has  evidently  been  prepared  with  great  care,  and  the 
names  of  the  authors  are  sufficient  guarantee  for  the  contents. 

ICicHASLis,  L.— mtnunikrotkopitelM  Unfrnmhrnigam. 

(This  is  an  abstract  of  the  author's  article  in  Yirohow's  Aroh.,  dzzix.  (1906) 
heft  2,  pp.  195-908, 1  pL] 

Zeitschr,  toias.  Mikr,,  xxiL  (Deo.  1905)  p.  428. 

ZsioMONDT,  B.— Zvr  Srkenntnis  der  KoUoide.    Ueber  irrerariible  Hjdioiole  vnd 

mtrudkrosMpit.  Jena :  G.  Fischer  (1905)  Svo,  yi.  and  186  pp., 

6  figs,  and  4  pis. 
ZiTZBCHK,  F.— Dm  Wkroikop,  leiiM  XntwiokalimgigMehiehte.    Hit  Takiimile- 
pntiait  Limiwtnkodn  ud  gihlTftifthtn  TeztabbUdimgea. 

K5tzsohenbroda  and  Leipzig :  Thalwitaer. 

B.  Technique** 
CD  fOoUectinff  Objectst  inoludinff  Oaltaro  Prooeaaes. 

Collecting  Botifera.f— P.  de  Beauchamp  recommends  the  following 
method  and  procedure  for  the  wholesale  preservation  of  Rotif era  for 
itady  of  the  fauna  of  a  lake  or  district,  or  for  making  collections  when 
tmyelling  in  new  or  distant  countries,  when  an  examination  on  the  spot 
is  imprs^cable.  After  collecting  the  small  plankton  in  the  usual 
wij,  he  places  the  condensed  matenal  in  a  bottle,  and  allows  it  to  stand 
for  half  an  hour  or  an  hour,  at  the  same  time  subjecting  it  to  a  one- 
fided  illumination.  As  a  r^ult  of  tins,  all  large  floatii^  debris  will 
iettle  at  the  bottom,  while  the  Botif  era  will  mostly  congregate  in  the 
Olnminated  portion  near  the  top  of  the  water,  where  thej  can  be  seen 
with  the  naked  eye  like  a  white  cloud.     From  this  region  a  tube  full  of 

*  New  York :  John  WUey  and  Sons.  London :  Ohapman  and  Hall,  Ltd.,  1906» 
xvL  and  701  pp.,  689  figs. 

t  This  subdivision  contains  (1)  OoUecting  Objects,  inolading  Ooltore  Pro- 
cctiet;  (2)  Preparing  Objects;  (8)  Gutting;,  including  Imbedding  and  Microtomes ; 
(i|  Stainmg  and  Injecting ;  (5)  Mounting,  including  slides,  preservative  fluids,  Ac. ; 
j6)  Miscellaneous. 

;  Arch.  Zool.  Exp^.,  Notes  et  Bevue,  iv.  (1906)  pp.  zxvii.-zxxiii. 
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water  with  the  animals  is  removed  by  means  of  a  pipette,  and  treated 
as  follows  : — 1  drop  of  the  narcotising  fluid,  consisting  of  hydrochlorate 
of  cocaine  1  grm.,  methyl-alcohol  10  c.cm.  Distilled  water  lOc.cm/is 
added  at  intervals  of  five  minutes  and  mixed,  until  it  is  seen  that  most  of 
the  rotifers  have  fallen  to  the  bottom  of  the  tube.  Then  they  are  imme- 
diately killed  and  fixed  by  adding  as  many  drops  of  1  p.c.  osmic  as  the 
tube  contains  c.cm.  of  fluid,  and  mixed.  After  ten  minutes  the  animals 
are  removed  with  a  pipette  and  washed  in  1  or  2  p.c.  conmiercial  forma- 
lin, and  finally  preserved  in  the  same  fluid.  The  non-pelagic  rotifers, 
creeping  and  Uving  upon  acjuatic  plants,  are  obtained  by  placing  a  quan- 
tity of  the  plants  in  a  large  jar  or  bucket  with  just  enoughlwater  to  cover 
them,  and  leaving  them  there  for  several  hours.  Asphyxiation  will  soon 
drive  the  animals  to  the  surface  film  and  near  the  light,  where  they  are 
collected  and  treated  as  before.  The  author  considers  that  this  method, 
which  in  its  main  features  is  that  of  Rousselet,  will  preserve  a  large 
number  of  rotifers  in  a  fairly  extended  condition,  and  suitable  for 
systematic  study. 

Cultivation  of  Anaerobic  Organisms  applicable  to  Water  Analysis.* 
A.  GuiUemard  employs  the  following  method  (fig.  48)  :  a  large  Pastenr 


Fig.  48. 


pipette,  with  a  content  of  9-10  c.cm.,  pointed  at  its  lower  and  narrowed  at 
its  upper  part,  to  which  is  attached  the  hydrogen  apparatus,  which 
serves  to  replace  the  air  of  the  pipette  and  the  culture  tube  by  hydrogen, 
and  also  to  aspirate  the  culture  into  the  pipette.  The  medium  being 
liquefied  and  inoculated  with  the  water  to  be  tested,  the  pipette  is  flam^ 
and  attached  to  the  hydrogen  apparatus,  from  which  a  rapid  current  of 
gas  is  passed  ;  after  closing  the  cock  P,  the  pipette  is  placed  in  the 
culture  tube  and  wedged  in  with  wool ;  the  cock  r  is  then  opened  gently, 
and  a  continuous  current  of  hydrogen  is  passed  for  a  few  minutes,  when 
the  cock  B^  connecting  with  the  gasometer  is  closed,  and  the  cock  R?  on 

•  Ann.  Inst.  Pasteur,  xx.  (1906)  p.  166. 
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the  levelling  flask  is  opened  ;  thereupon  the  culture  is  drawn  up  into 
the  pipette,  which,  when  filled  is  sealed  in  the  flame  and  placed  in  the 
incabator  at  87°  C. 


Vessel  for  receiving  Blood.* — J.  Bronstein  describes  the  following 
apparatus  (fig.  49).  It  consists  of  a  cylinder  provided  with  two  small 
tabes  (a  and  b)  carrying  short  rubber  tubing,  and  closed  with  wool 
plugs ;  the  upper  opening  of  the  cylinder  has  a  wool  plug  and  a  rubber 
eap.  In  this  state  the  whole  is  sterilised  in  an  autoclave.  Into  the 
jugular  vein  of  a  horse  is  introduced  the  hollow  needle,  provided  with 
a  rubber  tube  and  a  glass  end-piece,  and  this  is  attached  to  the  lowest 
tube  (a)  of  the  cylinder,  the  wool  plug  being  removed,  and  the  blood  is 
allowed  to  flow  in  up  to  the  mark  1  L  ;  the  rubber  tube  is  then  closed 
bj  a  clamp,  and  the  cylinder  is  disconnected  ;  the  separated  serum  is 
ranoved  by  the  upper  tube  (b). 


a. 


•nj 


Fig.  49. 


Fig.  50. 


Apparatus  for  Intravenous  Injection.f — J.  Bronstein  describes  the 
annexed  arrangement  (fig.  50)  for  intravenous  injection.  The  culture 
fluid  or  emulsion  to  be  injected  is  passed  through  a  filter  (a)  provided 
with  a  stop-cock ;  the  tube  (6),  plugged  with  wool,  conveys  a  current  of 
9ii ;  the  lower  yait  of  the  vessel  ends  in  a  bulb,  to  the  open  end  of 
which  is  attached  a  rubber  tube  carrying  a  hollow  needle ;  the  outer 
cylinder  {d)  contains  warm  water,  whereby  the  culture  fluid  during  the 
process  of  injection  is  kept  at  the  body  temperature. 


•  Centralbl.  Bakt.,  Orig.  Ite  Abt.,  xl.  (1906)  p.  583. 


t  Loc  cit. 
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Detection  of  Bacillus  Coli  in  Water."^ — A.  T.  Yenema  ases  the 
following  method  for  detecting  B,  coli  in  water.  To  50  c.cm.  of  acid 
boniUon  (ordinary  sterile  broth  that  has  not  been  made  alkaline)  is 
added  5  c.cm.  of  water  ;  the  mixture  is  then  kept  for  24  hours  at  87^  C. 
From  this  culture  fluid,  plates  on  Drigalski-Gonradi-lackmus  agar,  and 
on  Endows  f  uchsin  agar,  are  prepared ;  the  colonies  of  B.  coli  which 
appear  within  14-24  hours,  are  subjected  to  morphological  and  cultnral 
tests.  By  this  method  the  author  has  succeeded  in  detecting  this 
«  organism  in  water,  when  other  methods  have  failed  to  demonstrate  its 
presence. 

Rapid  Filtration  of  Nutrient  Agar.t— Babucke  employs  the  fol- 
lowing method : — 80  grm.  of  meat  extract  and  pepton  (Witte)  is  added  to 
800  c.cm.  of  boiling  water,  and  stirred  at  boiling  point  until  dissolved  ; 
the  solution  is  then  made  up  to  8  litres  by  addition  of  water,  and  the 
whole  heated  to  100**  C.  ;  90  grm.  of  finely  divided  agar  is  then  added, 
and,  when  dissolved,  the  mixture  is  steam-sterilised  for  an  hour.  The 
filter,  previously  sterilised,  consists  of  a  zinc  funnel  21  cm.  diameter  at 
the  top  and  8  cm.  at  the  neck ;  the  top  is  covered  with  a  four-fold  layer 
of  fat-free  wool,  which,  after  soaking  in  water,  is  pressed  down  into  the 
funnel,  though  still  extending  over  the  rim.  The  prepared  nutrient 
agar  is  then  poured  out  from  the  steamer  in  small  quantities,  on  to  the 
wool  filter.  The  filtration  takes  at  slowest  20-25  minutes.  By  this 
arrangement  it  is  possible  to  obtain  8  litres  of  a  8  p.c.  nutrient  agar 
within  at  most  2  hours. 

Cultivation  of  Bacillus  Tuberculosis  on  Potato.^  —  J.  Anzilotti 
advocates  the  cultivation  of  B.  tuberculosis  on  alkalin  potato,  using 
Eoux*8  tubes,  in  the  bulb  of  which  is  6  p.c.  alkalin  solution  of  glycerin. 
The  author  finds  that  growth  is  more  rapid  and  more  vigorous  than  on 
other  media ;  that  the  cultures  retain  their  vitaUty  longer  without  loss 
of  virulence,  and  possess  a  higher  virulence  and  toxicity ;  and  are  very 
suitable  for  research  purposes  and  for  establishing  homogeneous  cultures 
for  the  estimation  of  agglutination  properties. 

Cultivation  of  Azotobacteria.§  -R.  Perotti  has  detected  the  pres- 
ence of  an  azotobacterium  morphologically  and  culturally  resembling  the 
Azotobacterium  Chroococcum  of  neijerinck,  in  ten  diflferent  soils  obtained 
from  various  and  widely  separated  districts  of  Italy.  He  pours  into  an 
Ehrlenmeyer  flask  of  250  c.cm.  content,  25  c.cm.  of  Beijerinck's  solution, 
and  adds  0*2  grm.  of  the  soil  to  be  examined  ;  the  whole  is  shaken  and 
allowed  to  stand  at  a  temperature  of  28®  C.  for  10  days,  when  it  is 
examined  macroscopically  and  microscopically ;  agar  plates  are  made,  and 
sub-cultures  are  prepared  on  nutrient  media  containing  greater  or  lees 
amounts  of  nitrogenous  substances. 

Method  of  detecting  Bacillus  Anthracis  in  the  Blood  and  Ti88ae8.§ 
J.  Forster  spreads  plaster-of-paris  plates  moistened  with  LoeflBer's  bouil- 
lon with  a  thin  layer  of  the  blood  or  material ;  he  finds  that  spore 

•  Centralbl.  Bakt.,  Orig.  Ite  Abt,  xl.  (1906)  p.  600. 

t  Tom.  cit.,  p.  607.  t  Tom.  dt.,  p.  766. 

§  Atti  R.  Aocad.  Linoei,  xv.  (1906)  p.  295. 

i;  Centralbl.  Bakt.,  Orig.  !«•  Abt.,  xl.  (1906)  p.  751. 
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formation  occurs  within  a  much  shorter  period  than  on  ordinary  coltnre 
media— viz.  at  37°  C.  within  8-9  hours. 

Isolating  Intestinal  Bacteria.* — H.  de  R.  Morgan,  in  a  research 
en  the  bacteriology  of  the  snmmer  diarrhoea  of  infants,  took  a  small 
portion  of  faeces,  or  scrapings,  from  the  mncons  surface  of  the  intestine, 
and  made  an  emulsion  thereof  with  pepton  beef  broth.  From  this 
ihe  bile-salt  neutral-red  lactose-agar  plates  of  MacConkey  were  inocu- 
lated, and  incubated  for  24  hours  at  37°.  Next  day  the  colourless 
<»lomes  (i.e.  non-lactose  fermenters)  were  picked  off  and  put  into  tubes 
of  lactose  broth.  After  3  days'  incubation,  those  which  had  not  pro- 
duced acid  and  gas  were  used  to  inoculate  gelatin  tubes.  The  presence 
of  the  bile  salt  was  found  to  exclude  all  except  intestinal  bacteria,  and 
after  a  lapse  of  six  weeks  all  the  cultures  which  had  not  liquefied  the 
gelatin  were  further  examined  with  a  view  to  determine  their  morpho- 
logical and  pathological  characters. 

8tnd]ring  the  Histology  of  the  Pancreas.t  —  S.  iTschassownikow, 
in  a  study  of  the  histologiod  changes  in  the  pancreas  after  ligature  of 
the  duct,  found  that  the  best  fixatives  were  10  p.c.  formalin  and  Pod- 
WTBsotzki's  fluid,  though  neither  of  these  suflficiently  differentiated  the 
islands  from  the  cells  with  zymogen  granules.  This  requirement  was 
fnlfiUed  by  first  flushing  the  viscus  through  the  coeliac  artery  with 
^ysiological  salt  solution,  and  then  injecting  with  Hermann's  fluid. 
This  completed,  the  pancreas  was  cut  up,  and  the  pieces  immersed  in 
Hermann's  fluid  for  about  24  hours. 

Parafi&n  sections  were  stained  by  Reinke's  modification  of  Flemming's 
orange  method,  but  usually  with  safranin  and  methyl-green. 

Apparatus  for  collecting  Blood  for  Bacteriological  Examination. 
At  the  April  Meeting,  R.  6.  Hebb  exhibited  an  apparatus  (fig.  51)  for 
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Fig.  61. 

obtaining  blood  for  cultivation  purposes.  It  is  very  simple,  and  consists 
merely  of  a  piece  of  glass  tubing  and  a  canula  needle.  The  tube,  which 
holds  about  10  acm.,  has  its  front  conical  end  accurately  ground  so  as 
to  fit  the  canula.  The  other  end  is  constricted  in  two  plAceSf  so  as  to 
form  a  small  bulb,  which  is  stuffed  with  cotton  wool.  To  this  end  is 
attached  a  piece  of  rubber  tubing  with  a  glass  mouth-piece  for  the 
purpose  of  exerting  suction  if  necessary.  The  syringe  has  been 
found  to  work  well,  and  is  easily  cleaned  and  sterilised.  It  is  made  by 
Down  Brothers. 

♦  Brit.  Med.  Joum.,  1906.  i.  pp.  908-12. 

t  Archiv  Mikrosk.  Anat.,  Ixvii.  (1906)  pp.  768-72  (1  pi) 
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Studying  the  Cell-Forms  of  Connective  Tissue.* — A.  Maximo w 
obtained  good  results  from  supra-vital  staining  with  neutral  red.  A 
saturated  solution  of  neutral  red  in  physiological  salt  solution  was 
injected  into  the  intramuscular  tissue  of  an  animal  just  killed,  and 
after  1-2  minutes  the  piece  of  swollen  tissue  was  snipped  off  and 
examined  under  the  Microscope.  Bone  marrow,  spleen,  and  blood  were 
examined  bj  Jolly's  method. 

For  permanent  preparations  the  tissue  was  fixed  in  Zenker's  fluid,  in 
formol-Zenker,  or  in  alcohol,  and  then  imbedded  in  celloidin  or  paraffin, 
mostly  the  former.  The  sections  were  stained  with  polychrome  methylen- 
blue,  iron-haematoxylin  and  van  Gieson,  or  with  heematoxylin-acid- 
fuchsin  and  aurantia. 

For  "  mast "  cells,  celloidin  sections  of  alcohol  fixed  material  were 
stained  with  a  saturated  solution  of  thionin  in  50  p.c.  alcohol  for  24-48 
hours,  followed  by  alcohol ;  xylol ;  balsam. 

The  author  makes  a  clear  distinction  between  mast  cells  and  plasma 
cells  ;  the  former  are  distinguished  by  the  granules  in  the  cytoplasm  ; 
the  latter  are  round  ,or  polygonal,  and  their  protoplasm  stains  deeply 
with  basic  anilin  dyes. 

Collecting  Material  for  Study  of  Sargassum  filipendula.t— ^E.  B. 
Simons  collected  the  material  near  the  shore  of  Woods  Hole  late  in 
July  and  during  August.  Plants,  both  in  vegetative  and  reproductive 
conditions,  were  abundant.  Flemming's  weak  solution  (1  p.c.  chromic 
acid  25  c.cm.,  1  p.c.  acetic  acid  10  c.cm.,  water  65  c.cm.)  proved  a  satis- 
factory killing  and  fixing  reagent.  Sections  5  ii  thick  were  stained  either 
with  iron-alum-haBmatoxylin,  or  with  safranin  and  gentian-violet 

Studying  the  Morphology  and  Development  of  Empnsa.t — E.  W. 
Olive  found  in  horse-dung  cultures  a  fly  belonging  to  the  genus  Sciara^ 
which  was  infected  with  an  Empusa,  This  fly  has,  since  March  1904, 
been  propagated  along  with  its  attendant  disease,  and  many  generations 
have  furnished  material  for  the  cytological  and  developmental  study  of 
Empusa,  The  material  was  killed  and  fixed  with  a  variety  of  i^ents, 
mostly  with  varying  strengths  of  Flemming's  chromic-acetic-osmic  acid 
mixture.  The  insect  body  was  generally  cut  in  two,  or  pricked,  ta 
allow  direct  contact  of  the  fixative  and  the  fungus  hyphse  in  the  body 
cavity.  The  sections,  3-6  ^  thick,  were  stained  with  Flemming's  safranin- 
gentian-violet-orange  Gr.  solution,  or  with  Heidenhain's  iron-haematoxylin. 

"Blowing"  of  Condensed  Milk  Tins.§— G.  H.  Pethybridge  finds 
that  the  "  blowing  "  of  condensed  milk  tins  is  due  to  small  yeasts,  or 
torulae,  which  are  present  in  large  numbers.  Unlike  other  organisms- 
found  in  milk,  these  small  yeasts  are  not  inhibited  by  increasing  the 
concentration  of  the  cane  sugar ;  in  fact,  they  are  capable  of  fermenting 
saturated  solutions  of  cane  sugar  in  milk. 

Cultivations  from  the  clots  were  made  in  Pasteur's  solution  at  20% 
and  from  these,  plates  and  sub-cultures.     The  organism  grew  freely  on 

•  Archiv  Mikrosk.  Anat.,  Ixvii.  (1906)   pp.  680-757  (3  pis.). 

+  Bot.  Gazette,  xli.  (1906)  p.  163  (2  pis.).  %  Tom.  cit.,  p.  195  (2  pis.) 

§  Economic  Proo.  Roy.  Dublin  Soc,  i.  (1906)  pp.  306-20. 
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any  medium  which  oontained  glucose  or  cane  sugar,  and  abundance  of 
gas  was  produced  in  cane  sugar  gelatin  shake  cultures. 

Expmments  with  sound  tins  of  milk  were  made  for  the  purpose  of 
Moving  that  the  blowing  was  due  to  the  vital  activity  of  the  small  torula. 
xhe  results  were  positive. 

Investigation  of  the  cane  sugar  used  in  the  manufacture  of  a  batch 
of  blown  tins,  proved  the  absence  of  the  torula,  though  a  gas-forming 
bacterium  was  isolated  from  some  cultures.  But  though  this  organism 
bad  the  power  of  forming  gas,  it  was  shown  that  this  activity  was 
inhibited  by  increase  of  sugar  in  the  medium. 


(2)   Preparinir  Objeoto. 

Demonstrating  Life-Cycle  of  Cystobia  irregularis.* — H.  M.  Wood- 
cock, when  examining  Holothuria  anA  Gucumaria  for  "  Cystobia  "  irregu- 
larig  (M  inch),  stupefied  the  hosts  by  placing  them  in  sea- water,  to  which 
a  few  crystals  of  menthol  had  been  added.  In  Holothuria  the  parasites 
are  seen  as  white  oval  spots  in  the  lumen  of  vessels,  or  as  spherical  cysts 
attached  to  the  wall.  In  Cttcumaria  the  parasites  are  found  in  the 
res{Hratory  trees,  or  attached  by  a  stalk  to  the  cselomic  epithelium.  The 
latter  are  adults,  and  enveloped  by  a  double  layer  of  epithelium. 

The  adults  were  usually  fixed  on  the  slide  witli  osmic  acid  vapour 
(•>  min.).  After  washing  with  water,  the  preparations  were  stained  with 
dilute  picrocarmin  (Ranvier),  and  afterwards  mounted  in  balsam. 

Another  method  was  to  hx  in  saturated  aqueous  sublimate,  to  which 
5  p.c.  glacial  acetic  acid  had  been  added.  Such  preparations  were  stained 
with  cann-alum,  or  with  alcoholic  paracarmin. 

For  gregarines  and  for  cysts,  the  sublimate  acetic  solution  (20-40 
minutes),  or  Flemming's  fluid  (2-4  hours),  gave  the  best  results.  By 
the  former  method  the  material  was  stained  in  bulk  with  borax  or  para- 
carmin, bj  the  latter  on  the  slide.  Sections  of  cysts  were  stained  with 
iron-haematoxylin,  followed  by  orange  or  eosin,  with  thionin  and  orange, 
with  Kleinenberg's  haematoxylin,  and  with  other  solutions,  but  those 
mentioned  gave  the  best  results. 

Fixation  Method  for  demonstrating  Bacterial  Capsules.t  —  H. 
Kayser  exposes  the  films  to  the  action  of  the  vapour  arising  from  5  c.cm. 
1  p.c.  oemic  acid,  to  which  have  been  added  10  drops  of  acetic  acid  for 
about  2  or  8  minutes.  After  drying  in  the  air,  the  film  is  washed  for 
1  minute  with  a  dilute  aqueous  solution  of  permanganate  of  potash  (a 
small  crystal  to  50  c.cm.  water),  and  then  washed  in  water. 

Staining  of  the  capsule  may  be  done  by  the  method  of  Klett,  Johne, 
Heims,  or  others. 

Demonstrating  the  Structure  of  Cladosphora  Membrane.} — F. 
Brand  treated  the  material  for  at  least  24  hours  with  acidulated  dis- 

*  Quart.  Journ.  Micr.  Sci.,  1.  (1906)  pp.  1-100  (6  pis.), 
t  Centralbl.  Bakt.,  1"  Abt.,  Orig.,  xli.  (1906)  pp.  138-40. 
t  Ber.  Deutsch.  Hot.  Ges.,  xxiv.  (1906)  pp.  64-70  (1  pi.). 
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tilled  water,  which  had  a  softening  and  decalcifying  effect.  This  was 
followed  by  Schnitzels  maceration  fluid,  and  afterwards  for  a  few  minutes 
with  very  strong  chromic  acid  solution.  As  the  objects  are  brittle,  and 
^re  rendered  still  more  fragile  by  the  reagents,  much  care  must  be  taken 
during  the  manipulation.    After  washing  out  the  chromic  acid  the  pre- 

Saration  should  be  stained  with  a  weak  solution  of  Ruthenium  red.  No 
efinite  rule  could  be  given  for  the  action  of  the  various  reagents,  as 
the  different  resistances  of  the  various  samples  could  not  be  previously 
estimated. 

Studying  the  ''  Islets  of  Langerhans  "  in  the  Pancreas.*— H.  H. 
Bale  fixed  the  pancreas  of  dog,  cat,  rabbit,  and  toad  in  a  mixture  of 
sublimate  and  formalin.  This  was  made  fresh  as  required  by  mixing 
three  or  four  volumes  of  a  saturated  aqueous  solution  of  sublimate  wit£ 
one  volume  of  formalin.  In  some  cases  sublimate  alone  was  used.  The 
pancreas  of  dog  or  cat  was  cut  into  thin  slices ;  the  rabbit's  pancreas, 
being  spread  out  into  a  thin  layer  in  the  mesentery,  needed  no  such 
section  ;  the  toad's  pancreas  was  fixed  entire.  After  an  inmiersion  of 
24  hours  the  tissue  was  washed  for  24  hours  in  running  water,  passed 
through  upgraded  alcohols  to  xylol,  and  imbedded  in  paraf&n  m  the 
usual  way.  Sections  of  toads'  pancreas  were  made  5  /a  thick,  while  those 
of  the  mammals  varied  from  2-4  fi. 

The  sections  were  stained  with  eosin  and  toluidin-blue  (1  p.c. 
aqueous  solution).  The  sections,  freed  from  paraf&n,  were  passed  from 
alcohol  to  dilute  tincture  of  iodine,  to  remove  tne  sublimate.  The  iodine 
was  washed  out  in  60  p.c.  alcohol,  and  after  passing  through  water  the 
sections  were  stained  with  eosin.  Excess  of  eosin  was  removed  with 
60  p.c.  alcohol,  until  the  zymogen  granules  could  be  seen  under  a  low 
power  stained  more  deeply  than  the  rest  of  the  tissue.  The  eosin  was 
then  fixed  with  dilute  acetic  acid,  and  after  washing  with  distilled  water 
the  sections  were  stained  with  toluidin-blue.  After  the  ordinary  treat- 
ment the  sections  were  mounted  in  balsam.  | 

^Fixing  and  Staining  Cells  of  Embryo-Sac.  t  —  J.  Perriraz  tried 
17  different  fixatives  for  his  study  of  the  directing  spheres  in  the  cells 
of  the  embryonic  sac.  The  directing  sphere  is  a  term  which  includes 
the  centrosome,  the  attraction  sphere,  and  the  aster.  The  author  mixes 
solutions  of  silver  nitrate,  and  mostly  used  the  following :  1  p.c.  osmic 
acid  4  c.cm.,  1  p.c.  nitrate  of  silver  35  c.cm.,  saturated  aqueous  solution  of 
picric  acid  25  c.cm.,  absolute  alcohol  25  c.cm.  The  mtrate  of  silver  is 
first  mixed  with  the  water,  and  then  hot  picric  acid  is  added,  and  after 
this  the  osmic  in  absolute  alcohol.  The  mixture  is  then  heated  for  a 
few  minutes  in  a  water  bath  at  45°-50**,  after  which  it  is  allowed  to  cool 
in  a  dark  chamber. 

The  material  is  fixed  in  the  dark  at  from  25°-80°,  and  then  passed 
through  graded  alcohols.    Then  follows  a  graduated  series  of  sdcohol 

*  PhU.  Trans.,  Series  6.,  No.  197  (1905)  pp.  25-46  (2  [pis.).  See  also  this 
Journal,  1904,  p.  296. 

t  Bull.  Soc.  Vaudoise  Sd.  Nat.,  xli.  (1905)  pp.  213-56. 
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and  xylol  and  of  xylol  and  paraffin.  In  the  first  series  are  4  gradations 
ap  to  pore  xylol ;  in  the  second  series  6  gradations  up  to  pure  paraffin. 

The  ovaries  are  placed  in  the  first  series  for  8  hours  a  stage.  In  the 
second  series  the  melting  point  of  the  paraffin  ranges  from  35**-150**. 

Staining  was  performea  in  three  ways :  (1)  by  staining  in  paraffin  ; 
for  this  methyl-green,  methyl-blue  or  orange  6.,  were  mixed  with  lique- 
fied paraffin  ;  (2)  staining  en  masse  with  some  preparation  of  hsematox^lin 
or  of  safranin ;  (3)  staining  of  sections ;  for  this  safranin,  gentian- 
violet  and  orange  G.,  or  Delafield's  haematoxylin  with  safranin,  were 
diiefly  used. 

Demonfttrating  Phagocytosis  and  Excretion  in  Branchiopods.* — 
L.  Bruntz  used  in  his  researches  Chirocephaltis  diaphanus.  He  injected 
filtered  solutions  of  carminate  of  anmionia,  anilin  dyes  and  Indian  ink, 
by  means  of  a  glass  tube,  one  end  of  which  was  drawn  out  to  a  fine 
point.  The  tube  was  filled  by  capillarity,  and  then  the  point  plunged 
into  the  pericardial  sinus,  care  being  taken  not  to  damage  the  dorsal 
tube  or  the  nerve  chain.  The  fluid  is  then  blown  in,  and  as  the  circu- 
lation is  very  active  the  animals  stain  uniformly.  The  different  dyes 
are  eliminated  at  intervals  varying  from  10  minutes  (indigo-carmin)  to 
«veral  hours  (carminate  of  ammonia). 

Demonstrating  Beproduction  in  Oregarines.t  —  L.  Brasil,  for  his 
researches  on  the  reproduction  of  Gregarines,  fixed  the  vesiculse  semi- 
oalis  of  Lumbricus  herculetis  in  the  following  fluid  :  picric  acid  1  grm., 

S'  dal  acetic  acid  15  c.cm.,  formalin  60  c.cm.,  alcohol  (80  p.c.)  150  c.cm. 
e  vesicolse,  cut  up  into  small  pieces,  were  immersed  in  the  fixative  for 
24  hours,  and  on  removal  were  washed,  dehydrated  in  alcohol,  and 
imbedded  in  paraffin.  The  sections  were  stained  with  iron-alum-haema- 
toxylin  ;  24  hours  in  a  5  p.c.  solution  of  iron-alum,  and  then  for  36r48 
honrs  in  0*5  p.c.  solution  of  haematoxylin.  The  sections  were  after 
itained  with  an  alcoholic  solution  of  eosin  and  orange  G.,  or  of  light-green 
and  picric  acid. 

(8)  Onttinff,  Inoludinff  Imbaddinff  and  Xiorotomes. 

Studying  the  Development  of  the  Ascocarp  of  Humana  granu- 
lata.^ — V.  H.  Blackman  and  Helen  C.  Fraser,  in  their  research  on  the 
sexuality  and  development  of  the  Ascocarp  of  Humaria  granulata  Qu^l. 
{^  Peziza  granulata  Bull.),  fixed  the  material  chiefly  in  Flemming's 
weak  fluid,  which  was  allowed  to  act  for  24  hours,  or  for  1  hour,  fixa- 
tion being  completed  in  the  latter  case  with  MerkeFs  fluid.  Either 
Mfranin,  gentian-violet  and  orange,  or  Benda^s  iron-hsematoxylin,  were 
used  for  stiuning.  Sections  of  the  very  youngest  stages  of  the  apothecia 
were  secured  by  removing  and  fixing  the  superficial  layers  of  the  sub- 
«bBtiun  on  which  apothecia  were  just  visible.  The  behaviour  of  the 
doeely  packed  nuclei  of  the  ascogonium  was  best  followed  in  sections 
4  fM.  thicE. 

•  Arch.  Zool.  Exp^r.  et  G6n.,  xxxiv.  (1906)  pp.  183-96  (1  pL). 

t  Tom.  oit.,  pp.  69-99  (2  pis.). 
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Demonstrating  the  Structure  of  MoUusca.* — R.  Anthony,  in  his 
study  on  the  morphology  of  the  acephalous  MoUusca,  made  casts  of  the 
shells  and  of  the  palleal  cavity  by  means  of  plaster,  wax,  or  gelatin.  For 
obtaining  a  cast  of  the  cavity,  two  holes  were  made  in  the  shell,  and  the 
plaster  poured  in  through  one  hole  by  the  aid  of  a  funnel. 

The  mould  set  in  a  few  hours,  and  then  the  shell  and  soft  parts  were 
removed,  sometimes  with  the  aid  of  acid. 

Fixation  was  efifected  in  a  mixture  of  formalin  4  and  alcohol  (70  p.c.) 
100.  The  material  was  imbedded  in  paraffin  or  collodion.  Staining 
was  sometimes  effected  sn  masse,  at  other  times  in  sections.  The  usual 
tinctorial  solutions  were  employed.  Teasing  out  the  muscle  and  dis- 
sociation were  found  to  give  better  and  more  instructive  results  than 
sections.     20  p.c.  nitric  acid,  allowed  to  act  for  12-24  hours,  was  used. 

For  luting  down  the  preparations,  caoutchouc  dissolved  in  benzin 
or  sulphide  of  carbon  was  used.  The  caoutchouc  dissolved  in  benzin 
was  found  to  be  specially  useful  for  fixing  up  preparations  mounted  in 
aqueous  media. 

Marking  the  Directing  Plane  on  Blocks  for  Becon8truction.t — 
K.  Peter  finds  that  Nubian  waterproof  blacking  makes  an  excellent  over- 
lay for  marking  out  the  directing  plane  of  blocks  used  for  reconstruction 
models.  The  embryo  is  first  imbedded  in  paraffin,  and  then  the  blackinr 
is  painted  on  with  a  brush.  In  a  few  minutes  the  surface  dries,  and 
then  the  block  is  covered  with  another  layer  of  paraffin.  It  is  equallj 
suitable  for  paraffin  and  celloidin  imbedding,  and  is  appUcable  to  all  the 
usual  procedures. 

(4)  Staininff  and  Injeotinff. 

Demonstrating  the  Presence  of  Spirochata  pallida.} — E.  Bertarelli 
and  G.  Volpino  adopt  the  following  method  for  staining  SpirochoUa 
pallida  in  tissues.  Very  small  pieces,  0  •  6  to  0  •  7  mm.  thick,  are  fixed  in 
alcohol.  They  are  then  inmiersed  in  the  silver  solution  for  8^4  daya 
(silver  nitrate  1*5,  distilled  water  50,  alcohol  (96  p.c.)  50,  glacial  acetic 
add  4-5  drops).  This  fluid  must  be  renewed  as  soon  as  a  precipitate 
forms.  The  pieces  are  then  frequently  washed  in  distilled  water,  after 
which  they  are  placed  for  24  hours  at  room  temperature  in  Van  Ermen- 
eeum's  reducing  medium  (tannin  8,  gallic  acid  5,  sodium  acetate  10, 
oistilled  water  850\  This  fluid  must  be  changed  £^  soon  as  it  becomes^ 
cloudy.  After  a  tnorough  wash  in  water  the  material  is  passed  through 
alcohol  chloroform  to  paraffin.  The  sections  should  be  from  0  *  8  to  0  •  7  /a 
thick. 

Simplified  Method  of  Staining  Blood  Film8.§  —  R.  Lenzmana 
stains  air-dried  blood  films  by  the  following  method.  Solution  1  con- 
sists of  eosin  1*2,  absolute  alcohol  100,  formol  5,  sublimate  0*8  ;  filter. 
To  10  c.cm.  of  this  solution  is  added  1  c.cm.  of  the  following  methylen- 
blue  solution  :  methylen-blue  0*8,  absolute  alcohol  100,  8  p.c.  acetic 

*  Ann.  Sci.  Nat.  Zool,,  s^r.  9,  i.  (1905)  pp.  165-^96  (67  figs,  and  8  pis.). 
t  Zeitschr.  wiss.  Mikrosk.,  zzii.  (1905)  pp.  580^  (2  pis.). 
X  Centralbl.  Bakt.,  !*«  Abt.  Orig.,  xli.  (1906)  pp.  74-8  (1  pL). 
§  Zeitsohr.  wiss.  Mikrosk.,  xxii.  (1906)  pp.  431-8. 
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add  20  drope  ;  filter.  After  the  two  solutions  have  been  mixed,  the 
staining  solution  is  filtered  again.  Solution  2  consists  of  methylen-blue 
2-4,  borax  2*5,  absolute  alcohol  100  ;  filter. 

The  procedure  is  simple.  Drop  on  the  film  solution,  and  after  about 
a  minute  add  five  times  the  quantity  of  distUled  water  ;  allow  to  act  for 
about  1^  minutes,  then  wash  in  tap  water.  Next  stain  with  No.  2  solution 
for  some  20-30  seconds,  wash  again,  dry  on  blotting  paper,  and  mount 
in  balsam. 

For  filtration  thick  papers  are  required,  especially  for  No.  2  solution  ; 
for  this  589  Schleicher  and  Schiill  is  recommended. 

Azocarmin  and  Chromotrops  as  Contrast  Stains.* — M.  Heidenhain 
has  obtained  good  results  from  the  use  of  Azocarmin  B.  This  pigment 
is  an  amido-acid,  is  easily  soluble  in  alcohol,  and  imparts  a  beautiful 
ruby-red  hue.  It  acts  more  powerfully  when  the  material  has  been 
treated  with  some  chromic  acid  salt. 

The  advantages  of  the  chromotrops  appear  to  be  more  numerous, 
and  the  author  believes  that  they  have  a  great  future,  and  will  supersede 
»)sin.  He  has  experimented  with  four  kinds  of  these  aso-derivatives  of 
d^motropic  acid,  viz.  2  R,  2  B,  6  B,  7  B.  The  first  two  impart  a 
yellowish-red  hue,  the  latter  pair  a  bluish  tone.  The  procedure  for 
staining  is  as  follows  :  Haematoxylin-stained  sections  are  transferred  to 
96  p.c.  alcohol,  and  then  treated  with  ammoniacal-alcohol  (1  ccm. 
ammonia  to  1  litre  of  absolute  alcohol).  This  turns  the  sections  blue, 
and  when  this  stage  is  arrived  at  they  are  placed  in  absolute  alcohol 
again.  From  the  latter  they  are  tran^erred  to  an  alcoholic  chromotrop 
solution,  which  may  be  strong  or  weak. 

After  washing  with  absolute  alcohol,  the  sections  are  passed  through 
xylol  and  mounted  in  balsam. 

Demonstrating  Cytoryctes  luis.f — G.  Siegel,  after  alluding  to  the 
observations  of  Klebs  in  1879,  and  of  Dohle  in  1892,  states  that  he  has 
found  in  the  body-juices  and  cells  of  syphilis  a  motile  parasite  which  he 
believes  is  a  flagellate  protozoon. 

The  parasites  are  demonstrable  in  films  of  blood  or  tissue-juice,  by 
first  staining  with  Grenacher's  hsematoxylin,  and  after  differentiating 
with  acid  alcohol,  contrastHstaining  with  azur  ii.  (1 :  1000).  The 
flagella  are  stained  for  8  days  in  Giemsa's  solution,  which  should  be 
frecmently  changed,  and  warmed  each  time. 

In  sections,  which  should  be  very  thin  (2/x),  the  parasites  are  found 
within  connective-tissue  cells. 

Inoculation  experiments  on  monkeys  and  rabbits  were  successful. 

Staining  Spirochnta  pallida,  t  —  Davidsohn  recommends  Eresyl- 
violet  B.  extra  for  staining  Spirochcsta,  As  much  as  will  go  on  the  end 
of  a  knife-blade  (  ?  size)  is  dissolved  in  100  ccm.  water. 

•  Zeitschr.  wias.  Mikrosk.,  zzii.  (1906)  pp.  887-48. 

t  Mfinch.  med.  Wochenschr.,  1905,  Nos.  28,  29.  See  also  GentralbL  Bakt, 
!••  Abt  Ret,  xxxvii.  (1906)  pp.  480-2. 

X  Berlin  Klin.  Woohenschr,  1906,  p.  985.  See  also  GentralbL  Bakt.,  Ite  Abt. 
Bel,  xzzviiL  (1905)  p.  50. 


mi  !ii 


882  SUMMARY   OF  CURRENT  RESEARCHES  RELATING  TO 

Slide-Basket  for  Staining  Twelve  Sections  Simultaneously.*  — 
Kjer-Petersen  mentions  a  basket  (fig.  52)  which  he  has  had  oonstmcted 
for  the  purpose  of  facilitating  the  staining,  etc.,  of 
films  of  tuberculous  sputum.  Though  the  method 
of  using  the  apparatus  'is  obvious,  no  directions  are 
given,  and  no  details  as  to  its  construction. 

Staining  Bacillus  tjrphosus  in  tissues.f — P.  Foa 
fixes  the  pieces  in  the  following  fluid : — sublimate 
2  grm.,  Miiller's  fluid  100  grm.,  followed  by  alcohol, 
and  then  stains  with  a  mixture  of  methyl-green  and 
pyronin  (Pappenheim's  formula).  In  about  5  minutcB 
the  bacilli  are  stained  deep  red. 

Modification  of  Flemming's  Triple  Stain4 — T, 
Bonney  has  devised  the  following  easy  process  of  triple 
staining  for  cytological  and  histological  purposes.     It 
Fia.  62.  is  based  on  the  method  of  Flemming,  a  method  which 

has  received  praise  and  blame.  The  pieces,  which 
should  be  small,  are  fixed  in  acetic  alcohol  (glacial  acetic  acid  1  part, 
absolute  alcohol  2  parts,  or  in  Hermann's  or  Flemming's  fiuid.  Imbed, 
and  section  in  the  usual  way.  Stain  for  1  hour  in  saturated  aqueous 
solution  of  safranin.  Wash  in  water.  Stain  for  a  quarter  of  an  hour  in 
an  aqueous  saturated  solution  of  methyl-violet.  Wash  in  water,  and  wipe 
the  slide  dry,  except  the  part  occupied  by  the  section.  Flood  the  slide 
with  the  following  solution  :  To  20  c.cm.  of  acetone  add  drop  by  drop 
a  saturated  aqueous  solution  of  orange  6.  until  the  precipitate  which 
appears  on  shaking  is  just  dissolved  in  excess  of  the  aqueous  solution, 
then  filter.  Run  off  the  fluid  and  flood  again  with  the  same  solution, 
and  when  the  section  has  assumed  a  faint  brownish-pink  colour,  pour  off 
the  orange-acetone  solution.  Wash  in  acetone  for  a  few  seconds.  Wash 
in  xylol.  Examine  under  a  low  power  to  see  if  the  proper  result  baa 
been  attained.  Then  wash  in  two  fresh  changes  of  xylol.  Mount  in 
xylol-balsam. 

Chromatic  elements  stain  a  rich  violet ;  spindle  fibres  of  mitods  a 
faint  pink  ;  cytoplasm  a  rose  pink ;  intercellular  tissue  a  pale  yellow. 

(6)  Monntinff,  Inoludinff  Slides,  PreserratiTe  Fluids,  Ao. 

Demonstrating  Pollen  Grain  Tariation.§  —  J.  B.  Pollock  placed 
anthers,  which  were  almost  dehiscing,  in  Kleinenberg^s  haematoxylin  for 
24  hours.  They  were  then  washed  in  alcohol,  and  changed  very  gradually 
from  96  p.c.  alcohol  to  clove  oil.  In  this  medium  the  pollen  sacs  were 
broken  up,  and  the  pollen  grains  thus  set  free  were  examined  by  mounting 
a  drop  of  the  oil  containing  them. 

Method  for  making  Permanent  Preparations  of  Amyloid  Degenera- 
tion.jl — P.  Meyer  finds  that  permanent  preparations  of  tissues  affected 

•  GentralbL  Bakt.,  2t«  Abt.,  xvi.  (1906)  pp.  191-2  (1  fig.). 
t  Giorn.  B.  Aooad.  Med.  Torino,  1905,  Nos.  5-^    See  also  OentralbL  Bakt.» 
lt«  Abt.  Bef.,  xzxvui.  (1906)  p.  50.  %  LaKoet,  1906, 1.  p.  221. 

§  American  Naturalist,  xl.  (1906)  pp.  253-86  (16  figs.). 
II  Virohow's  Arohiv,  clxzx.  (1905)  pp.  859-61. 
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with  the  lardaceous  change  can  be  obtained  by  merely  drying.  The 
pfeparations  are  stained  with  methyl-violet,  differentiated  with  very 
dilnte  acetic  acid,  washed  in  water  and  dried  in  the  air.  They  are  then 
cleared  np  in  xylol,  and  mounted  in  balsam.  This  method,  which,  of 
conrse,  is  only  applicable  to  paraffin  sections,  does  not  succeed  with  iodine. 

(6)  Kisoallaneous. 

Hew  Method  of  enumerating  Leuoocytee.* — ^W.  B.  Leishman,  at 
a  meeting  of  the  Pathological  Society  of  London,  held  March  20,  1906, 
described  a  method  of  enumerating  leucocytes,  by  which  it  was  possible 
to  dispense  with  the  use  of  expensive  apparatus,  of  a  special  oiluting 
fluid,  and  of  a  mechanical  stage.  Two  pipettes  are  required,  one  an 
ordinary  1  c.cm.  pipette  gradu^^  to  0*01  of  a  c.cm.,  and  the  other  a 
capillary  pipette  to  deliver  5  c.cm.  Five  (5)  c.cm.  of  the  blood  to  be 
treated  is  taken  into  the  capillary  pipette  and  at  once  diluted  200  times 
by  being  blown  into  995  c.cm.  of  water,  previously  measured  by  the 
krger  pipette.  The  mixture  is  well  stirred  and  shaken,  and  two  suooes- 
sire  volumes  of  5  c.cm.  are  taken  and  discharged  side  by  side  on  a  slide. 
The  drops  are  aUowed  to  dry,  and  then  stained  with  Leishman^s  stain. 
The  whole  number  of  the  leucocytes  are  then  counted  by  the  aid  of  a 
ruled  cover-glass  in  the  following  way  : — A  drop  of  Leishman's  stain  is 
aUowed  to  evaporate  on  the  surface  of  a  cover-glass ;  a  thin  film  is  lef t^ 
insoluble  in  water  or  cedar-oil,  in  which  is  ruled  a  series  of  parallel  lines, 
with  ^e  point  of  a  needle.  A  drop  of  cedar-oil  is  then  placed  on  the 
fihn,  and  on  it  is  dropped  the  cover-glass,  ruled  surface  downwards. 
Both  drops  are  then  counted.  In  this  way  the  whole  of  the  leucocytes 
in  10  c.cm.  of  the  diluted  blood  are  enumerated,  and  the  number  in 
1  ccm.  of  blood  is  obtained  by  multiplying  the  result  hj  20.  In  dealing 
with  leukhaemic,  or  with  leucopenic  blood,  the  dilution  is  readily  altered 
to  facilitate  counting.  As  compared  with  Gower's  haemocytometer,  the 
readings  by  the  author's  methoa  underestimates  by  about  5  p.c. 

BOhx,  a.  a.,  &  Dayidoff,  M.— Tttztbook  of  Hiitology,  including  lOeroMopioal 
fMlmios.    Translated  W  H.  A.  Gashing. 

Philadelphia :  2nd  revised  and  enlarged  edition,  1904,  8vo. 

628  pp.,  and  plates. 

Hall,  WAiiKBB  J.,  &  G.  Hbbxheimbbt— Methods  of  XorUd  Histology  and 
OliBiMl  Pathology. 

London  and  Edinburgh :  Green  and  Sons  (1906)  Svo,  zvi.  and  290  pp. 

MoLLKB,  J.— Xikroikopie  dor  Kahningo-iind  Oennsiniittol  ans  dem  Pflanionreieh. 

Berlin :  Jol.  Springer  (1905)  xvi.  and  699  pp.,  599  figs. ; 

2nd  edition,  revised  and  enlarged  with  the 

collaboration  of  A.  L.  Winton. 

Sbbft,  B.— Mikroikopiioho  Untonaehnng  das  Wassors  mit  bong  anf  die  in 

AMHuMRi  imd  Sohmntiwiiisani  ▼orkommenden  Kikro-orgaiiismon  nnd  Yenm- 

TviaignigoiL  Wien :  Jos.  Qtdkr  (1905)  196  pp.,  180  figs,  in  text 

and  10  plates. 

•  Brit  Med.  Joum.,  (1905)  i.  p.  680. 
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Metallography,  etc. 

Measurement  of  Stress  by  Thermal  Methods.* — It  has  long  been 
known  that  a  thermal  effect  is  produced  when  bodies  are  subjected  to 
stress,  and  formulae  expressing  the  relation  between  change  of  tem- 
perature and  stress  have  been  worked  out.  E.  6.  Coker  has  experi- 
mentaUj  investigated  this  relationship  for  tension  and  compression 
stresses  on  metals.  As  the  coefficient  of  expansion  enters  into  the 
equation,  it  was  considered  necessary  to  determine  if  variation  of  stress 
had  any  effect  upon  the  coefficient.  Steel  and  brass  tubes  were  subjected 
to  definite  tension  stress,  and  their  expansion  on  heating  measured  by 
means  of  a  Ewing  extensometer,  alteration  of  temperature  being  effected 
by  circulation  of  water  through  the  tube.  It  was  found  that  there  was 
no  difference  in  the  linear  expansion  of  brass  and  steel  within  the  range 
of  stress  up  to  the  yield  point.  In  the  determination  of  the  relation 
between  thermal  change,  stress,  and  strain,  bars  were  loaded  in  a  test- 
ing machine,  elongation  being  measured  by  an  extensometer,  and  tem- 
perature variations  by  a  thermopile  connected  with  a  galvanometer. 
The  cooling  effect  caused  by  tensile  stress  could  thus  be  measured 
with  extreme  delicacy.  Similar  determinations  were  made  of  the  heat- 
ing effect,  stress,  and  strain  in  test  pieces  subjected  to  compression. 
The  author  concludes  that  the  thermal  change  is  very  nearly  propor- 
tional to  the  stress,  in  the  same  way  as  the  strain.  The  directions  in 
which  the  methods  employed  are  capable  of  practical  application  are 
indicated. 

Overstraining  of  Iron  by  Tension  and  Compression.t — When  iron 
is  overstrained  in  tension,  its  elastic  limit  in  tension  is  raised,  if  re- 
covery from  the  temporary  effects  of  overstrain  be  aUowed  to  take  place. 
The  elastic  limit  in  compression,  however,  is  lowered,  according  to  some 
authorities,  while  others  appear  to  take  the  view  that  it  also  is  raised. 
J.  Muir  gives  an  account  of  some  tests  bearing  on  this  question.  A 
test  piece  was  stressed  in  compression  beyond  its  yield  point.  It  was 
then  placed  in  boiling  water  for  ten  minutes.  A  second  compression 
test  gave  a  yield  point  higher  than  the  maximum  stress  applied  in  the 
first  loading.  Test  pieces  were  then  cut  from  bars  which  had  been 
overstrained  in  tension ;  they  were  warmed  to  effect  recovery  from 
overstrain,  and  subjected  to  compression  stress.  It  appeared  that  the 
compression  yield  point  had  been  raised  by  the  overstrain  in  tension, 
but  not  to  the  same  extent  as  the  tension  yield  point.  The  author 
suggests  that  overstraining  hardens  the  material,  both  as  regards  resist- 
ance to  tension  and  compression,  but  that  the  process  of  recovery  from 
tensile  overstrain  raises  the  tension  yield  point  above  the  overstraining 
stress,  and  lowers  the  compression  yield  point  below  the  overstraining 
stress,  by  approximately  an  equal  amount.  The  author  pointe  out  that 
his  experiments  were  not  satisfactory  in  some  respects,  and  that  further 
research  is  desirable. 

•  Trans.  Boy.  Soc.  Edinburgh,  xli.  (1906)  pp.  229-60  (11  figs.). 
t  Proc.  Roy.  Soc.,  Series  A,  Ixxvii.  (1906)  pp.  277-89  (6  figs.). 
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Kanafaotnre  of  Cartridge  Cases  for  Quick-firing  Ouns.^—L. 
CnbUlo  and  A.  P.  Head  describe  the  properties  of  the  brass  (Cu  67  p.c. 
Zn  83  p.c.)  used  for  this  purpose.  An  examination  of  the  cooling  curve 
of  this  aUoj  leads  to  the  conclusion  that  it  is  a  eutectic.  The  cold- 
diawing  operations  to  which  the  metal  is  subjected  necessitate  frequent 
annealing ;  the  most  suitable  temperature  is  620''-650°  C.  The  value  of 
microscopic  examination  of  metals  is  pointed  out,  and  five  photo- 
micrographs of  brass,  both  in  the  anneal^  and  cold  worked  states,  are 
given.     The  processes  of  manufacture  of  cases  are  described  in  detail. 

Iron-Carbon  Alloys  with  high  percentages  of  Carbon.f— Recog- 
nising the  unsatisfactory  character  of  the  theory  of  iron-carbon  alloys, 
elaborated  by  Roozeboom,  as  applied  to  high  carbon  alloys,  F.  Wiist 
determined  the  cooling  curves  of  a  series  containing  2*56-4*82  p.c. 
carbon.  The  percentage  of  elements  present  other  than  iron  and  carbon 
was  very  small.  The  curves  relating  to  eight  of  the  alloys  are  given. 
According  to  the  theory,  graphite  should  be  the  first  constituent  to 
Beparate  during  solidification  of  the  4  *  82  p.c.  alloy,  and  should  rise  to 
the  surface  owing  to  its  relatively  low  specific  gravity.  This  was  not 
found  to  be  the  case.  The  lower  freezing  point  vaned  from  1112**- 
1149°  C.  No  thermal  change  was  detected  between  this  point  and  the 
evolution  of  heat  caused  by  the  formation  of  pearlite  at  about  700**  C. 
The  author's  work  supports  the  conjectures  of  Osmond  and  Heyn,  that 
the  formation  of  cementite  takes  place  at  1135°  C.  The  structure  of 
manv  of  the  alloys,  illustrated  by  photomicrographs,  is  described  in 
detail.  The  non-reversible  change  (cementite  =  f  emte  -|-  temper  carbon) 
occnrring  when  alloys  containing  free  cementite  are  heated  at  a  high 
temperature,  is  held  to  uphold  Heyn's  assumption  that  the  system 
ferrite  +  carbon  is  stable,  the  other  systems  bemg  phenomena  due  to 
rapid  cooling. 

A  Defective  Bar  of  Tool  SteeLJ— C.  E.  Corson  gives  a  number  of 
interesting  photomicrographs  of  a  bar  of  crucible  steel  containing 
1*72  p.c.  carbon.  A  finishing  tool  made  from  the  steel  failed  after 
being  in  use  a  very  short  time.  The  fracture  at  one  place  in  the  bar 
was  fine  grained,  while  at  another  point  it  was  coarse.  The  author  con- 
cludes that  the  steel  had  been  slowly  cooled  from  a  temperature  varying 
considerably  in  different  parts  of  the  bar. 

Liquid  Crystals  and  Plastic  Cr7stals.§ — Certain  organic  bodies  on 
melting  yield  a  liquid  which  is  not  clear,  and  has  the  property  of  double 
refraction,  indicating  a  decided  orientation,  though  no  indication  of 
(^ystalline  structure  is  afforded  by  external  form.  At  a  somewhat 
higher  temperature  the  liquid  becomes  clear,  and  loses  its  abnormal 
optical  properties.  Other  substances,  of  great  viscosity,  exist  as  soft 
crystals,  frequentlv  having  rounded  extremities.  These  plastic  crystals 
sre  deformed  by  the  application  of  very  slight  forces.  An  account  of 
these  singular  phenomena  is  given  by  Etienne,  who  points  out  that 

•  Engineermg,  Ixxx.  (1906)  pp.  548-76  (47  figs.), 
t  Iron  and  Steel  Mag.,  xi.  (1906)  pp.  186-211  (27  figs.). 
I  Tom.  cit.,  pp.  281-6  (10  figs.). 
{  B6v.  MeUmurgie,  Ui.  (1906)  pp.  129-36  (6  figs.). 
June  20th,  1906  2  C 
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metals  of  andoabted  crystalline  stmctnre  are  plastic  within  certain 
ranges  of  temperature.  If  a  plastic  crystal  be  cut  in  two,  each  portion 
assumes  the  form  of  the  original  crystal.  Two  plastic  crystals  in  con- 
tact frequently  combine  to  form  one  crystal.  It  is  possible  to  deform  a 
plastic  crystal  without  changing  its  orientation.  The  theories  of 
Lehmann,  Tammann,  and  others,  as  to  the  nature  of  doubly-refracting 
liquids,  are  briefly  stated. 

H.  le  Chatelier*  points  out  that  the  growth  of  metallic  crystals  at 
certain  temperatures,  and  also  the  capacity  exhibited  by  some  metallic 
crystals  of  being  deformed  without  change  in  crystalline  orientation, 
are  exactly  the  same  phenomena  as  those  observed  in  the  plastic  crystals 
referred  to  above.  As  the  method  of  examination  by  polarised  light 
cannot  be  employed  for  the  study  of  metals,  since  they  are  not  trans- 
parent, it  is  hoped  that  the  researches  now  being  conducted  upon  soft 
crystals  of  organic  bodies  may  throw  light  on  the  constitution  of 
malleable  meta&. 

Recent  Researches  upon  Industrial  Alloys.f — L.  Guillet  reviews 
the  work  carried  out  on  alloys  during  the  last  few  years.  A  classifica- 
tion of  binary  alloys  is  given,  based  upon  the  capacity  of  the  two  metals 
to  form  either  definite  compounds,  or  solutions  of  one  metal  in  the 
other,  both  in  the  liquid  and  solid  states.  The  importance  of  solid 
solutions  is  insisted  upon.  A  concise  account  of  methods  used  in  the 
investigation  of  alloys  is  given.  The  most  important  of  these  methods 
is  microscopical  examination  of  prepared  sections,  which  has  the  advan- 
tages of  being  rapid  and  inexpensive.  Information  of  great  value  may 
be  obtained  by  a  study  of  a  complete  freezing  point  curve.  The  author 
proceeds  to  deal  with  a  large  number  of  aUoys  in  some  detail ;  among 
those  considered  are  the  iron-carbon  series  and  the  special  steels,  the 
alloys  of  copper  with  tin,  phosphorus,  aluminium,  nickel,  silicon,  vana- 
dium, chromium,  tungsten,  etc.,  the  antifriction  alloys,  and  the 
aluminium-manganese  alloys,  some  of  which  are  magnetic.  The  refine- 
ment of  methods  of  determining  thermal  changes  upon  heating  or 
cooling,  has  led  to  the  discovery  of  transformation  points  in  the  bronzes 
and  other  alloys. 

Quenching  of  Steel.f  —  A.  le  Chatelier  discusses  a  theory  of  the 
hardening  of  steel  by  quenching,  published  by  him  in  1895,  and  recently 
revived  by  Grenet,  in  which  the  efifects  were  ascribed  to  deformation 
(ecrouissage)  of  the  metal.  The  change  in  volume  accompanying  the 
transformation  of  steel  on  cooling,  causes  internal  stresses  of  great 
magnitude  when  the  metal  is  quenched  from  a  temperature  above  the 
change  point.  The  author  considers  that  the  deformation  caused  by 
these  stresses  hardens  the  steel,  while  Grenet's  view  is  that  the  hardness 
is  due  to  a  change  of  texture.  Arguments  tending  to  show  that  the 
two  views  are  in  essential  agreement,  are  advanced. 

Cementation.§ — Ledebur  combats  the  theory  of  cementation  of  steel 
advanced  by  Guillet,  and  takes  the  view  that  the  solid  carbon  is  direqtly 

•  lUv.  Metallurgie,  Ui.  (1906)  pp.  106-6. 

t  Tom.  cit.,  pp.  166-79  (28  figs.).  J  Tom.  oit.,  pp.  211-16. 

§  Tom.  cit.,  pp.  222-6. 
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absorbed  by  the  iron.  Experiments  in  which  iron  was  carborised  by 
heating  in  contact  with  sngar  charcoal,  and  wood  charcoal,  showed  that 
the  formation  of  gaseous  compounds  was  not  necessary  for  cementation 
to  take  place. 

L.  Guillet  *  replies  to  Ledebur's  criticisms.  He  has  shown  that  the 
active  agent  in  cementation  is  always  a  cyanide  or  a  carbide,  and  that 
carbon  alone  is  not  absorbed  when  heated  in  contact  with  iron.  Ledebur's 
proofs  to  the  contrary  are  inconclusive. 

AvDBKWB,  T. — ^KieroiMpie  Obienratloni  on  Naval  Aoddenti. 

Engineering,  Izxiz.  (1905)  pp.  568-6  (16  figs.), 
and  Izzx.  (1905)  pp.  28&-9  (24  figs.). 
Bbbthslot  &  G.  Andb^— BeelierehMinr  qnelqnMmitAnzetmin«ndf  tronvii 
dam  let  fonillet  dn  ToU  de  TAeropoU  de  8nie  en  Pene. 

Compter  Bendus,  oxliL  (1906)  pp.  473-80. 

Db  Fb^mihvillb,  p.— Inilneneedei  vibrBtioni  dane  let  phfaemdnei  de  fragilitt. 

Bev.  MtUUlwrgie,  iii.  (1906)  pp.  109-21  (8  figs.). 

Sahkbt,  H.  B.— ImpMt  Teiting.  Eng.  Mag,,  xzz.  (1S06)  pp.  918-14. 

Watbbhousb,  G.  B.— Nickel  Steel,  end  ite  Ap^ioation  to  BoUer  Conftrnotion. 

[Nickel  steel,  especially  that  containing  about  80  p.o.  nickel,  has  properties 

which  render  it  highly  suitable  for  boiler  construction.] 

Ifcm  and  Steel  Mag,,  xi.  (1906)  pp.  801-7. 

*  B6v.  MetaUurgie,  iii.  (1906)  pp.  227-8. 


388 


PROCEEDINGS   OF  THE  SOCIETY. 


MEETING 

Held  on  thb  18th  of  April,  1906,  at  20  Hanover  Square,  W., 
G.  C.  Karop,  Esq.,  M.R.C.S.,  etc.,  Vice-Presidbnt,  in  the  Chajb. 

The  Minutes  of  the  Meeting  of  the  2l8t  of  March,  1906,  were  read 
and  confirmed,  and  were  signed  bj  the  Chairman. 


The  List  of  Donations  to  the  Society  (exclusive  of  exchanges  and 
reprints)  received  since  the  last  Meeting,  was  read,  and  the  thanks  of  the 
Society  were  voted  to  the  donors. 


Kiroher,  Athanasius,  De  Arte  Magnetica.    2nd  ed.    (4to» 

Ck)loni8d  A^ppinse,  1643) 

Porta,  John  Baptista,  Natural  Magio.    (4to,  London,  1669) 

The  Wild  Fauna  and  Flora  of  the  Royal  Botanic  GkkrdensA  The  Director^ 

Kew /   Boyal  Oardens,  Kmo, 


FroiD 
3fe5srs.  Baxter^ 
Disney,  Michael^ 
and  Badley, 


Dr.  Hebb  showed  some  cultures  of  bacteria  on  blood  serum  and  agar 
which  were  preserved  in  formalin.  The  cultures  were  killed  and  at 
the  same  time  mounted  by  pouring  into  the  test  tube  10  p.c.  formalin, 
on  the  topof  which  was  placed  a  mixture  of  melted  paraffin-wax  and 
vaselin.  When  cool,  the  plug  adapted  itself  to  the  surface  of  the 
formalin,  forming  an  air-tight  and  stable  cylindrical  stopper.  The 
upper  end  of  the  tube  was  stuffed  with  cotton  wool,  and  covered  with  a 
caoutchouc  cap. 

The  specimens  shown  were  B.  typhosus,  the  butter  bacillus,  B.  suhtUis^ 
Micrococcus  pyogenes  aureus  and  dlhus,  and  a  mixed  culture  of  cooci 
from  the  throat.  The  cultures  exhibited  had  been  prepared  some  two 
months  ago,  and  still  retained  their  characteristic  appearance,  which 
was  well  seen  through  the  transparent  media.  The  exhibitor  remarked 
that  the  method  was  not  adapted  for  cultures  of  every  description  of 
organism,  as  some,  e.g.  glanders,  were  dissolved  off  the  surface  by  the 
preservative  fluid. 

Dr.  Hebb  also  exhibited  some  tubes  filled  with  sterilised  nutrient 
broth  and  plugged  in  the  same  way  as  the  f ormolised  cultures  previously 
described.  The  object  of  the  plug  was  to  allow  the  tubes  to  be  trans- 
ported from  place  to  place  without  damage  or  loss  of  the  medium.  In 
order  to  remove  the  plug,  it  was  merely  necessary  to  warm  the  tabe, 
though  in  the  case  of  the  smaller  tubes  this  may  be  done  by  pushing 
a  hot  needle  through  it  and  allowing  it  to  cool.  The  plug  was  tjien 
easily  pulled  out.  Both  these  devices,  which  had  been  found  in 
practice  to  be  extremely  useful,  were  due  to  the  ingenuity  of  Mr.  F. 
Chopping,  the  Laboratory  Assistant  at  Westminster  Hospital. 

Dr.  Hebb  also  exhibited  a  syringe  for  obtaining  blood  for  bacte- 
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riological  examination.  This  apparatus  is  described  in  another  part 
of  the  Joomal. 

The  Chairman  said  it  was  very  interesting  to  know  of  the  methods 
described  by  Dr.  Hebb,  and  he  thought  the  idea  carried  out  by  the 
syringe  was  one  which  would  be  appreciated  by  all  who  had  to  use  such 
things,  as  the  sterilising  of  the  apparatus  was  a  matter  of  the  greatest 
importance.  The  preservative  method  was  excellent  as  far  as  it  was 
av^lable,  but  of  course  it  would  not  answer  for  every  kind  of  bacteria. 

A  hearty  vote  of  thanks  to  Dr.  Hebb  was  unanimously  carried. 


A  series  of  coloured  lantern  slides,  from  microscopic  sections  and 
preparations,  illustrative  of  plant  structure,  was  then  shown  upon  the 
screen.  These  had  been  prepared  by  Mr.  A.  Flatters,  F.R.M.S.,  of 
Manchester,  and  were  lent  by  him  for  exhibition.  A  list  of  the  subjects, 
with  brief  explanations  of  the  special  points  it  was  intended  to  illustrate, 
was  read  by  Dr.  Hebb  as  the  exhibition  proceeded.  The  slides,  which 
were  86  in  number,  comprised  sections  of  stems  cut  in  various  directions, 
growing  points  of  buds  and  their  successive  stages  of  development, 
ramination  and  growth  of  seeds,  Uredo  in  barley  and  wheat,  ovaries,  cell- 
oivision,  etc.  The  excellence  of  the  photographs,  and  the  exceptionally 
fine  way  in  which  many  of  them  were  coloured,  were  particularly 
remarked. 

The  Chairman  hoped  the  exhibition  of  this  line  series  of  slides  had 
been  appreciated  by  the  Fellows  present.  They  were  greatly  indebted 
to  Mr.  FliUiters  for  sending  them  up  for  the  purpose,  and  to  Dr.  Hebb 
for  reading  the  descriptions. 

A  hearty  vote  of  thanks  was  unanimously  passed  to  each  of  these 
gentlemen.  i 

The  following  Instruments,  Objects,  etc.,  were  exhibited : — 
Dr.  Hebb  : — ^Apparatus  for  obtaining  blood  for  bacteriological  exami- 
nation and  cultivation ;  cultures  of  bacteria  on  blood  serum  and  agar 
preserved  in  formalin  ;  test-tubes  containing  sterilised  nutrient  broth 
plugged  for  transmission  from  place  to  place  ;  86  lantern  slides  illustrat- 
ing plant  structure,  lent  for  exhibition  by  Mr.  A.  Flatters. 

Hew  Fellows. — ^The  following  were  balloted  for  and  duly  elected 
Ordinary  Fellows  of  the  Society :  Messrs.  Walter  Imboden  and  Thomas 
James  Smith. 
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MEETING 

FIkld  ON  THE  16th  OF  May,  1906,  AT  20  Hanovbb  Square,  W., 
Dr.  D.  H.  Scott,  F.R.S.,  etc.,  President,  m  the  Chair. 

The  Minutes  of  the  Meeting  of  the  18th  of  April,  1906,  were  read 
and  confirmed,  and  were  signed  by  the  President. 


The  List  of  Donations  to  the  Society  since  the  last  Meeting  (ex- 
clusive of  exchanges  and  reprints)  was  read,  and  the  thanks  of  the 
Society  were  voted  to  the  donors. 

Loeb,  J.    The  Dynamios  of  Living  Matter.    (8vo,  New  York,!    ^^  Publishers 

An  Old  Microscope      .         . Mr.  H.  J,  Morgan. 

Mr.  Bousselet  said  that  the  Old  Microscope  presented  to  the  Society 
was  an  interesting  specimen  of  a  type  of  wnich  they  hitherto  had  no 
example.  The  maker's  name  was  unknown,  and  its  age  was  uncertain  ; 
but  though  it  was  in  a  very  good  state  of  preservation,  it  probably 
dated  from  the  latter  part  of  the  eighteenth  century.  The  focusing 
was  effected  by  the  movement  of  the  stage,  and  the  objectives  were 
simple  lenses ;  and  although  not  of  any  great  value  as  an  optical  in- 
strument, it  was  a  very  welcome  addition  to  the  Society's  collection. 


Dr.  J.  M.  Bernstein  gave  an  interesting  account  of  some  observations 
recently  made  on  the  parasites  of  malaria,  and  the  phagocytic  action  of 
the  polymorphonuclear  leucocytes,  as  observed  by  himself  and  the  late 
Mr.  R.  W.  Newman  at  the  Clinical  Laboratory  of  the  Westminster 
Hospital ;  the  subject  being  illustrated  by  a  large  number  of  drawings 
upon  the  board,  showing  the  results  of  observations  taken  at  intervals 
of  a  few  minutes  for  5  hours. 

Dr.  Hebb  said  he  could  vouch  for  the  accuracy  of  the  observations 
of  Dr.  Bernstein  and  Mr.  Newman,  for  he  had  frequent  opportunities 
of  inspecting  the  progress  of  the  phagocytosis.  He  first  of  all  saw  the 
malaria  crescent  with  a  leucocyte  gradually  crawling  up  to  it,  then 
another,  and  afterwards  a  third,  all  three  of  which  attacked  the  same 
parasite;  finally,  one  got  the  better  of  it  and  incorporated  it,  and 
probably  killed  it.  The  next  morning  he  saw  it  as  it  was  shown  under 
the  Microscope  on  the  table  that  evening. 

The  thanjffl  of  the  Society  were  voted  to  Dr.  Bernstein  for  his  very 
interesting  conununication. 


Mr.  Beck  exhibited  and  described  an  apparatus  designed  by  Mr. 
Nelson,  in  conjunction  with  Mr.  J.  W.  Gordon,  for  the  purpose  of  test- 
ing colour  screens,  which  was  roughly  described  as  consisting  of  a  dif- 
fraction grating,  a  simple  slit,  a  coUimating  lens,  and  an  eye-lens  through 
which  to  view  it,  and  mounted  so  as  to  be  able  to  traverse  the  whole  of 
the  spectrum.    It  was  extremely  simple,  as  might  be  judged  by  the  easy 
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way  in  which  Mr.  J.  W.  Gordon  worked  out  a  method  of  measuring 
wave-lengths  from  this  instrument  without  any  reference  to  tables — 
(Mr.  Gorfon's  diagram  was  here  shown  and  explained) — wave-lengths 
being  read  off  in  millionths  of  an  inch.  The  apparatus  formed  a  simple 
and  quite  inexpensive  spectrometer. 


Hr.  Bheinberg  said  that  a  few  months  ago  he  had  had  the  honour 
of  exhibiting  to  tibem  a  series  of  photographs  of  diatoms  taken  by  Dr. 
A.  Eohler  with  the  Zeiss  ultra-violet  light  apparatus.  By  that  gentle- 
man's kind  permission,  he  was  enabled  to  show  them  that  evening  a 
farther  very  fine  set  of  about  85  ultra-violet  light  photomicrographs  of 
physiological,  botanical,  and  other  subjects.  Special  attention  was 
directed  to  a  series  of  photos  of  cells  of  Salamandra  maculosa^  in  various 
stages  of  cell-division  ;  and  attention  was  also  drawn  to  a  section  through 
the  eye  of  a  tadpole,  in  which  the  crystalline  lens  appeared  black — 
this  being  a  good  example  of  the  changed  appearance  of  structure 
which  may  arise  from  the  fact  that  bodies  transparent  to  ordinary 
light  may  be  more  or  less  opaque  to  ultra-violet  rays. 

The  thanks  of  the  Society  were  voted  to  Mr.  Beck  and  to  Mr. 
Rheinberg  for  their  exhibits. 


A  letter  from  the  Secretary  of  the  Selborne  Society  was  read,  inviting 
the  assistance  of  Fellows  of  the  R.M.S.  as  exhibitors  at  the  conversazione 
to  be  held  on  May  25. 

.  The  President  said  they  were  unable  to  devote  any  time  to  obser- 
vationB  upon  the  matters  which  had  been  brought  before  the  Society,  as 
that  was  the  great  evening  of  the  year  with  them,  when  they  had  their 
exhibition  of  microscopic  pond-life.  He  wished  to  express  the  thanks  of 
the  Society  to  those  who  were  exhibitors  on  that  occasion,  and  to  say 
that  \hffj  were  particularly  grateful  to  the  Members  of  the  Quekett  Club 
who  had  shown  their  good  feeling  and  loyalty  to  the  Society  by  coining 
forward  in  such  large  numbers  to  contribute  to  the  success  of  the  evening. 
The  thanks  of  the  Society  were  also  due  to  Mr.  Baker  for  the  loan  of  a 
number  of  Microscopes  for  the  exhibition  of  objects. 

The  votes  of  thanks  being  put  to  the  Meeting  were  unanimously 
carried.  

New  Fellows. — The  following  were  elected  Ordinary  Fellows: 
MeasTB.  Clement  Campbell  Ellis  and  Manseil  James  Swift. 


The  following  Instmments,  Objects,  etc.,  were  exhibited : — 

Mr.  Conrad  Beck  : — A  Sunple  Wave-length  Spectroscope. 

Dr.  J.  M.  Bernstein  : — Phagocytosis  of  the  Malarial  Parasite ;  Blood- 
film  showing  leucocyte  containing  pigment,  the  remains  of  a  malarial 
parasite,  stained  with  methylen-blue  and  eosin,  x  1000. 

Mr.  J.  Bheinberg : — A  series  of  35  photomicrographs  of  physical, 
botanical,  and  other  subjects,  taken  by  Th,  Kdhler  with  the  Zeiss  ultra- 
violet light  apparatus. 
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Mr.  J.  M.  Allen  : — Melkerta  ringms. 

Mr.  F.  W.  Watson  Baker : — Melkerta  ringens, 

Messrs.  R.  and  J.  Beck  : — Hydra  vuigaris  infested  with  TrichotUna 
pedictUus  ;  Volvox  globator, 

Mr.  Jas.  Burton  : — "  Water  Boatman  ";  Nitella^  showing  antheridia 
and  oogonia,  also  circolation  of  protoplasm. 

Mr.  T.  A.  Delcomyn  : — Fredericella  sultana. 

Mr.  A.  Downs : — Uol^s  hirtus  ;  Stentor  niger  and  S.  viridis  ;  Volvox 
globator, 

Mr.  T.  D.  Ersser : — ^Water-louse,  showing  the  circulation. 

Mr.  F.  W.  Evre  : — AselluSj  showing  circulation. 

Mr.  Alfred  E.  Hilton  : — Spongilla  fluviatilis,  living,  showing  repro- 
ductive gemmules. 

Mr.  E.  Hinton :  —  Cristatdla  mucedOy  with  statoblasts,  mounted 
specimen. 

Mr.  J.  T.  Holder  z^Melicerta  ringens. 

Mr.  H.  S.  Martin  : — Desmids,  various. 

Mr.  F.  A.  Parsons  :  —Stephanoceros  Eichhorni. 

Mr.  F.  J.  W.  Plaskitt : — Living  diatoms. 

Mr.  6.  H.  J.  Rogers : — Lophcmus  crystallinus  ;  Volvox  globator. 

Mr.  C.  F.  Rousselet : — Gordytophora  lacustris  ;  Plumatella  repens  ; 
Zoothamnium  geniculatum  ;  Melic^tajanus  ;  Rotifers,  various. 

Mr.  D.  J.  Scourfield  : — ^Nauplius  (larval)  stage  of  Cyclops. 

Mr.  C.  J.  H.  Sidwell : — Second  stage  of  Cyclops ;  Cyclops  serrulatus 
(adult  female  with  ovisacs). 

Mr.  J.  H.  Pledge  : — Third  stage  of  Cyclops. 

Mr.  C.  D.  Soar : — Fiona  nodahM. 

Mr.  A.  Gr.  Soutter  : — Vorticella  sp. 

Mr.  H.  Tavemer  : — ^Water-Mites,  various. 

Mr.  W.  R.  Traviss : — Brachionus  sp. 

Mr.  C.  Turner  : — Notops  brachionus  ;  Rhinops  vitrea  ;  Triarthra 
longiseta ;  Polyarthra  platyptera. 


ADDENDUM. 

We  are  indebted  for  the  loan  of  Plates  VIII.,  IX.,  X.,  and  XI.,  to  the 
courtesy  of  the  Quekett  Microscopical  Club. 
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TRANSACTIONS  OF  THE  SOCIETY. 


IX. — CorUrihution  to  our  Knowledge  of  the  Botifera  of 
South  Africa. 

By  Charlbs  F.  Eousselbt,  Curator  and  F.R.M.S. 

{Bead  March  21,  1906.) 

Platbb  XEV.  ahd  XV. 

South  Africa  is  the  country  of  big  game,  big  distances,  and  big 
tilings  generally,  so  that  very  small  creatures  such  as  Botifera  have 
a  poor  chance  of  being  noticed,  and,  indeed,  seem  to  have  been 
abnost  entirely  neglected  or  passed  over  by  naturalists,  travellers, 
and  by  the  Afrikanders  themselves — possibly  because  they  do  not 
afford  sufficient  sport  for  shooting,  or  for  the  line,  or  because  they 
do  not  possess  slans,  or  carry  horns  or  tusks  which  might  be  nailed 
on  the  wall  as  trophies.  And  yet  the  Botifera  form  a  not  incon- 
siderable part  of  liie  fauna  of  that  vast  country. 

The  very  first  mention  of  a  Botifer  in  South  Africa,  as  far  as  I 
can  discov^  is  contained  in  a  paper  published  in  1891  by  Fleet- 
Surgeon  V.  Gunson  Thorpe,  B.N.  (19),*  describing  a  new  species, 

^  The  numbers  in  brackets  refer  to  the  Bibliography  at  the  end. 

EXPLANATION   OF   PLATE   XIV. 

Kg.  L — Brachionus  furcuUUtis  Thorpe,     x  130. 
„  2. —  „  „  „  Variety  with  only  one  posterior  spine. 

X  130. 
„  3. —  „  ,♦  n         Variety  with  reduced  spines,     x  130. 

ft  4. —  „  „         var.  inemUs  Bousselet.     x  150. 

„  5. —  ^  ,♦         Thorpe.    Lorica  of  male,  dorsal  side,     x  180. 

„  5a. —  „  „  „  ».         »»      ventral  side,     x  180. 

„  6. — C€Uhypnale(mtinaT\aneT.     x  250. 

Aug.  15th,  1906  2  D 
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Brachionus  fwrculatus,  found  by  him  in  a  pool  near  Simons  Bay, 
Cape  of  Good  Hope.  Then  in  1893  the  same  author,  in  a  short  note 
on  the  "  Kecorded  Localities  for  Eotifera  "  (20),  mentions  the  follow- 
ing additional  six  species  observed  by  him  in  South  AMca — 

Philodina  dtrina  Ehrbg.     Cape  of  Good  Hope. 
Brachionvs  pala  Ehrbg.  „  „ 

„  dorcas  Goase  „  „ 

„  urceolaris  Ehrbg.     „  „ 

„  angvlaris  Gosse      „  „ 

Metopidia  solvdus,    Delagoa  Bay. 

In  1901  the  Hon.  Thomas  Kirkman,  of  Natal,  published  in  this 
Journal  a  "List  of  some  of  the  Eotifera  of  Natal"  (11),  in  which 
52  species  axe  enumerated  for  that  Colony,  and  quite  recently 
the  same  author  has  sent  a  "  Second  List  of  Natal  Eotifera  "  (12)  to 
this  Society,  containing  21  additional  species. 

Lastly,  Mr.  Wm.  Milne,  of  Cape  Colony,  published  in  1905  a 
short  paper  with  notes  on  **  Some  New  South  African  Floscules  " 
(15),  mentioning  seven  species.  This  is  the  sum  total  of  the  pub- 
lished accounts  of  South  African  Eotifera.  Within  the  last  few 
months  Mr.  Milne  has,  at  my  request,  sent  me  a  list  of  species 
which  he  has  observed  in  his  district  of  Uitenlw^,  and  which  I 
have  incorporated  in  the  general  list  of  South  African  species  given 
at  the  end  of  this  paper. 

The  visit  of  the  British  Association  for  the  Advancement  of 
Science  to  South  Africa  in  the  autumn  of  last  year  afforded  me  a 
welcome  opportimity  of  visiting  this  interesting  country,  and  of 
making  collections  of  Eotifera  in  various  and  widely  separated 
parts,  the  results  of  wjiich  are  embodied  in  this  paper.  I  may  state 
at  once,  however,  that  several  circumstances  prevented  my  search- 
ing for  and  collecting  as  much  as  I  should  have  desired,  so  that  my 
results  can  only  be  taken  as  a  small  contribution  to  the  Eotiferous 
fauna  of  these  vast  regions.  In  the  first  place,  the  time  of  our 
arrival  in  South  Africa,  August,  corresponds  with  the  early  spring, 
when  no  rain  has  ftdlen  for  many  months,  and  the  whole  country, 
except  only  the  south  and  west  coast  district,  is  very  dry — all 
pools,  ponds,  and  even  rivers,  in  the  interior  are  dried  up.  It  was 
not  easy  to  find  suitable  collecting  grounds,  as  we  visitCKl  no  lakes 
or  large  pieces  of  water.  In  the  second  place,  we  rushed  through 
the  country  at  a  great  rate  in  order  to  get  through  the  pre-arranged 
programme  on  the  appointed  days,  from  Capetown  to  Durban,  and 
from  Durban  to  the  Zambesi  and  Beira,  a  distance  of  over  4500 
miles,  stopping  only  very  few  days  at  the  principal  towns.  Then 
on  arrival  anywhere,  every  hour  of  the  day  had  been  set  apart  for 
some  function,  reception,  luncheon,  lecture,  or  visit  to  battlefields 
and  places  of  interest.    An  umbrella  being  quite  unnecessary  at 
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this  rainless  season,  I  carried  my  collecting  stick  everywhere  with 
me,  and  the  net,  with  bottle  attached,  in  my  pocket,  so  as  to  be 
able  to  take  advantage  of  ever)'  opportunity  that  might  present 
itself. 

From  August  18  to  September  17  the  greater  part  of  the  time 
was  spent  in  the  railway  train,  which  formed  our  travelling  hotel 
and  headquarters,  only  getting  off  and  staying  a  few  days  at 
Durban,  Pietermaritzburg,  Johannesburg,  Bloemfontein,  Kim- 
berley,  Bulawayo  and  Victoria  Falls,  and  a  few  hours  at  Salisbury, 
IJmtali  and  Beira,  being  everywhere  received  with  the  greatest 
hospitality.  I  had  taken  with  me  a  small  folding  binocular  Micro- 
scope, but  examination  of  the  living  material  was  quite  out  of  the 
question,  as  there  was  absolutely  no  time  or  opportunity  of  doing 
so,  and  therefore  I  preserved  the  collected  material  mostly  in  the 
train  in  the  following  manner.  After  condensing  the  Botifera  as 
much  as  possible  with  the  net  in  the  usual  way,  I  filled  a  some- 
what tall  3-ounce  bottle  and  added  a  little  2^  p.c.  formalin  and  a 
very  few  drops  of  osmic  acid ;. this  killed  all  the  animals  and  sent 
them  to  the  bottom ;  after  allowing  the  bottle  to  stand  for  half-an- 
hour,  I  carefully  poured  away  the  clear  upper  part  of  the  water, 
and  then  transferred  the  remainder  with  sediment  into  a  smaller 
botde,  adding  again  a  little  of  the  formalin.  When  the  animals 
and  debris  had  again  settled  at  the  bottom,  the  subjacent  water 
poured  away  or  removed  with  a  pipette,  I  filled  a  small  tube  bottle 
with  the  remainder,  and  after  allowing  this  to  settle  once  more  for 
half-an-hour  I  removed  half  of  the  clear  water  with  a  pipette  and 
filled  up  the  tube  bottle  with  2^  p.c.  formalin ;  thus  the  contents 
were  finally  preserved  in  about  1  p.c.  formalin  for  examination  at 
home. 

As  this  rough  method  of  preservation,  the  only  one  available 
under  the  circumstances,  has  given  fairly  good  results,  I  have 
described  it  in  detail;  of  course  all  the  Eotifers  are  fiiUy  con- 
tracted, but  all  the  forms  could  readily  be  identified,  and  the  shape 
of  the  loricated  forms  is  well  preserved.  In  the  absence  of  osmic 
add,  formaUn  alone,  or  even  alcohol,  might  be  used  in  the  same 
way.  It  would,  however,  be  preferable,  if  time  permitted,  to 
narcotise  the  Rotifers  first  with  a  few  drops  of  1  p.c.  solution  of 
13  Eucaine  for  a  quarter  of  an  hour  before  killing. 

The  different  localities  where  I  was  able  to  collect  being  situated 
in  widely  separated  areas,  hundreds  of  miles  apart,  I  will  give  a 
separate  list  of  the  species  found  in  each  locality,  which  may  be 
useful  to  future  collectors  in  the  same  districts. 

Capetown  afforded  but  a  poor  opportunity  of  searching  for 
Kotifers ;  the  four  days  we  stayed  there  were  spent  in  attending 
to  the  meetings  and  business  of  the  British  Association,  and  in 
viewing  this  b^utiful  town  and  country  around.  Unfortunately, 
I  discovered  too  late,  after  I  had  climbed  3000  feet  to  the  top  of 
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Table  Mountain  without  my  net,  that  the  Capetown  water  supply 
is  derived  from  two  large  reservoirs  which  have  been  constructed 
on  the  top  of  the  mountain.  Having  lost  my  way,  and  seeing  the 
lake  in  the  distance,  I  went  to  a  small  house  near  it  where  I  found 
the  keeper,  a  Dane,  who  told  me  that  he  had  lived  there  with  his 
family  in  charge  of  the  reservoirs  eleven  years,  and  that  often 
in  the  winter  he  was  snowed  up  for  ten  days  or  a  fortnight  at  a 
time.  Every  cloud  that  passes  over  Capetown  settles  on  Table 
Mountain  and  forms  the  "  Table  Cloth  " ;  in  consequence  of  this 
the  plateau  and  valleys  on  the  top  of  the  mountcdn  are  very  moist, 
and  covered  with  vegetation,  heathers  and  brushwood,  and  I  even 
saw  some  extensive  bogs  there  from  which,  no  doubt,  the  Cape- 
town water  derives  its  slightly  brownish  tint  From  the  lakes  the 
water  is  led  by  iron  pipes  into  lower  reservoirs  at  the  foot  of  Table 
Mountain  and  on  the  highest  ground  of  the  town.  One  of  these 
is  situated  close  behind  the  Mount  Nelson  Hotel,  and  from  it 
I  obtained — 

Synchoeta  pectinata  Ehrbg.     Abundant. 
Anurasa  aculeata  var.  valga  Ehrbg.    Few. 

Cladocera  were  very  abundant  in  this  water,  and  their  lively 
movements  astonished  the  keepers,  who  informed  me  that  this  water 
was  delivered  to  the  town  without  further  filtration. 

In  the  garden  fountain  of  the  Mount  Nelson  Hotel  I  found 
only— 

Anurcea  hypdasma  Grosse  ; 

and  on  the  top  of  Signal  Hill,  a  short  distance  behind  the  signal 
station,  from  a  small  cattle-pond  I  obtained — 

Hydatina  senta  Ehrbg.     Abundant. 
Brachionus  Bakeri  Ehrbg.     Abvuidant. 
CaJlidina  sp.  ? 

These  rather  small  B.  Bakeri  vary  from  the  common  European 
form,  in  having  the  posterior  spines  of  the  lorica  turned  more  or 
less  upwards.  The  same  pond  contained  a  large  ciliated  Infusorian, 
in  shape  like  a  three-pronged  arrow-head,  which  I  believe  to  be 
new.  The  above  six  species  were  the  only  Rotifers  observed  at 
Capetown,  but  I  am  quite  sure  that  a  much  greater  number  could 
have  been  found  had  I  had  more  time  and  better  opportunities. 
The  large  ornamental  basin  in  the  Public  Gardens  had  just  been 
emptied  when  I  arrived  with  my  net  to  examine  the  water,  so  that 
I  lost  this  opportunity. 

Leaving  Capetown  on  the  Friday  evening,  August  18,  by  train, 
I  arrived  in  Durban  on  the  following  Tuesday  morning,  August  22, 
without  stopping  more  than  half  an  hour  at  any  place  on  the  way* 
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As  the  Hon.  Thomas  Kirkman  has  been,  and  still  is,  working  at  the 
Eotifera  of  Natal,  I  made  no  collections  either  at  Durban  or  Pieter- 
maritzburg,  preferring  to  leave  this  field  entirely  to  him,  and  he 
has  since  then  sent  in  a  second  list  of  Natal  Botifers,  which  has 
been  read  at  onr  last  meeting  (7). 

After  visiting  Colenso  and  Ladysmith,  we  journeyed  to 
Johannesburg,  arriving  there  on  August  28,  where  we  were  most 
hospitably  entertained  by  the  inhabitants,  and  a  large  number  of 
papers  were  read  in  the  various  sections  during  our  five  days'  stay. 
Here  I  endeavoured  with  but  little  success  to  find  suitable  pools 
or  reservoirs  of  water.  I  went  to  a  large  reservoir  of  clear  water, 
triangular  in  shape,  walled  up  on  two  sides,  which,  I  tliink,  must 
have  been  near  the  City  and  Suburban  Gold  Mine.  I  examined 
the  water  in  various  places,  but  could  see  no  living  creature  in  it 
of  any  kind ;  looking  round,  I  saw  various  mountains  of  wliite 
sand  from  the  mines,  and,  considering  that  all  these  refuse  heaps 
had  been  treated  with  cyanide  of  potassium,  and  that  the  rainwater 
flowing  down  their  sides  runs  into  the  spruit  which  feeds  this  reser- 
vob,  it  was  not  difficult  to  account  for  the  absence  of  all  animal 
life  in  the  water.  I  also  tried  to  reach  a  town-water  reservoir, 
situated  on  high  ground  in  the  north-east  district,  but  it  was  closed 
all  round,  so  that  I  could  not  get  at  the  water.  Finally,  my  host 
kindly  sent  me  for  a  long  drive  through  the  northern  suburbs, 
where  I  came  to  a  spruit  and  a  farm  with  a  small  reservoir  of 
water,  and  here  I  found  the  following  species  of  Eotifers — 

Synchada  jpecthmta  Ehrbg. 
Copeus  Cerberus  Gosse. 
HydoHna  senta  Ehrbg. 
JEudUanis  oropha  Gtosae. 
MeUypidia  lepaddla  Ehrbg. 

August  31  was  set  aside  for  an  excursion  to  Pretoria,  and 
there,  in  the  grounds  of  the  Zoological  (Jardens,  I  found  the 
aquatic  birds*  pond  quite  green  with  Euglena  viridis,  and  from  its 
water  obtained  the  following  species  of  Eotifers — 

Brachionus  pala  Ehrbg.     Abundant. 

„         furculatvs  Thorpe.    Abundant. 
MeUypidia  rhomhoides  Gosse. 

Brachionus  furcviatus  was  a  most  interesting  find,  as  this  large 
species  had  not  been  seen  since  Fleet-Surgeon  Gunson  Thorpe  (19) 
first  discovered  it  in  Simons  Bay  in  1890,  and  it  has  not  yet  been 
recorded  from  any  place  outside  South  Africa.  The  male  was  also 
present  in  abundance,  and  I  can  confirm  Surgeon  Thorpe's  state- 
ment that  the  male  has  a  distinct  lorica,  spineless,  much  smaller 
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and  different  in  shape  to  that  of  the  female  (PL  XIV.  tig.  5).  All 
other  known  Brachiontcs  males  are  soft  bodied,  without  lorica. 
The  greatest  characteristic  peculiarity  of  this  species  is  that  the 
glassy  transparent  lorica  of  the  female  (PI.  XIV.  fig.  1)  has  the 
two  outermost  of  the  six  occipital  spines  greatly  prolonged,  and 
further,  has  two  large  more  or  less  curved  latero-posterior  spines. 
I  also  found  in  the  water  the  variety  already  noted  by  Surgeon 
Thorpe,  in  which  the  posterior  spines  are  wholly  wanting,  and  the 
latero-anterior  spines  mluced  in  size.  The  difference  in  appeai*ance 
of  the  two  varieties  is  very  striking,  and  yet  they  seem  to  belong 
to  one  species,  as  intermediate  forms  are  found,  and  even  some 
with  only  one  posterior  spine  on  the  left  side  (PI.  XIV.  figs.  2, 3).  I 
cannot,  however,  agree  with  Surgeon  Thorpe's  statement  that  the 
posterior  spines  are  shed  when  adult  life  is  reached,  for  I  have  seen 
numerous  very  young  specimens  of  both  varieties,  showing  that 
each  of  them  reproduce  their  own  kind ;  this  being  so,  it  will  be 
best  to  distinguish  this  spineless  variety  by  a  distinctive  name, 
and  I  propose  to  call  it  Brachionus  furculatus  var.  inermis  n.  var, 
(PI.  XIV.  fig.  4). 

Subsequently  I  found  rather  larger  specimens  of  this  species 
in  two  places  in  the  Orange  Eiver  Colony,  as  mentioned  below. 
Although  there  is  a  distant  resemblance  to  B.  Bakeri  and  might  be 
confounded  with  it,  B,  furctUattcs  does  not  belong  to  the  B,  Bakeri 
group,  the  structure  of  the  lorica  being  of  a  different  type. 

The  sizes  of  the  largest  specimens  are  as  follows:  Over  all, 
including  posterior  spines,  578  /a  (i  in.)>  without  posterior  spines, 
340  fjL  (^  in.) ;  greatest  width,  265  fjL  (^  in.) ;  the  female  ^g, 
142  fjL  by  105  fjL  (yj^  by  ^^^  in.) ;  lorica  of  male,  142  fjL  {-^  in.)  ; 
var.  "  inermis,**  length  272  fi  (^  in.),  width  204  fi  (j^  in.). 

PI.  XIV.,  figs.  1-5,  shows  this  species  and  its  varieties. 

From  Johannesburg  we  travelled  to  Bloemfontein ;  the  Bloem- 
spruit  which  traverses  the  town  was  dry,  and  was  being  excavated 
and  regulated  to  prevent  the  repetition  of  dangerous  floods  during 
the  rainy  season.  On  September  3  a  day  excursion  to  visit  the 
Government  Experimental  and  Stud  Farm  at  Tweespruit,  some 
58  miles  east  of  Bloemfontein  near  the  Basutoland  border,  enabled 
me  to  make  some  good  collections  of  Rotifers.  Our  train  stopped  for 
twenty  minutes  at  Sannah's  Post,  celebrated  through  the  disastroiis 
Boer  surprise  attack  on  an  unsuspecting  British  column  on  the 
march  in  the  late  war,  when  seven  guns  were  lost.  The  Boers 
were  hidden  in  the  dry  bed  of  the  Koom  Spruit,  a  small  rivulet 
and  tributary  to  the  Modder  river,  excavated  by  water  in  the  level 
plain  and  quite  invisible  at  twenty  yards'  distance.  At  the  'spot 
where  the  column  intended  to  cross  the  spruit  and  where  the  figlit 
took  place  I  saw  a  pool  of  water  in  the  river  bed,  which  I  examined, 
and  found  it  swarming  with  Rotifers,  water-fleas  and  pond  life 
generally;   I  secured  a  bottle-full  of  the  condensed  water  and 
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afterwards    obtained    therefrom    the    following    ten    species    of 
Eotifere — 

Brcichionvs  furcuicUiia  Thorpe.     $  and  9&hundant. 

„  „  var.  inermis  Bousselet.     Abundant. 

„  quadratus  Rousselet.     Few.  % 

„  angvlaris  Gosse.     Few. 

SyruhcEta  peetinata  Ehrbg.     Abundant. 

„       tremvla  Ehrbg.     Few. 
Polyarthra  platyptera  Hirbg.     Very  abundant. 
Triarthra  longiseta  Ehrbg.     Abundant. 
Anurasa  acukata  var.  va]^a  Ehrbg.     Abundant. 
„       coefUearis  Oosse.     Few. 

The  Tweespruit  is  a  small  rivulet  which  runs  through  the 
grounds  of  the  Grovemment  Experimental  Farm  some  miles  beyond 
Thaba  Nchu,  and  is  a  tributary  to  the  Caledon  river.  It  had  been 
dammed  up  at  one  spot,  but  the  dam  had  been  damaged  and  partly 
washed  away ;  still  a  large  pool  of  water  was  left,  and  from  this 
I  obtained  the  following  species  of  Rotifers — 

Bradiianvs  furctUatus  Thorpe..    ^  and  9  abundant. 

„  „  var.  inermis  Rousselet.     Abundant 

„  quadraius  Rousselet. 

„         angtUaris  Gosse. 
Synchoeta  peptinata  Ehrbg. 
EiLchianis  oropha  Gosse. 
Cathypna  luna  Ehrbg. 
Anurcea  aculeata  var.  valga  Ehrbg. 

In  both  these  localities  B,  furculatvs  was  very  abundant  and 
the  specimens  much  larger  in  size  than  those  found  at  Pretoria. 
The  var.  inermis  and  the  males  were  also  plentiful.  The  other 
kinds  show  no  difference  from  the  same  European  species,  except 
perhaps  that  the  posterior  spines  of  Anurcea  acuieata  var.  valga 
are  somewhat  larger  than  usual. 

Our  next  stopping  place  after  twenty-four  hours'  railway  joumej 
was  Kimberley,  more  celebrated  for  its  diamonds  than  for  its 
Botifers.  We  crossed  the  Orange  River  three  times  on  our  journey, 
and  I  much  regretted  not  to  be  able  to  collect  in  the  pools  of  water 
which  I  could  see  in  the  river  bed  when  crossing  the  bridges ;  a 
flow  of  water  was  scarcely  perceptible.  Kimberley  is  a  notoriously 
dry  place,  and  formerly,  in  the  early  days  of  diamond  digging,  four 
shillings  were  paid  for  a  cask  of  water.  At  the  diamond  mines  the 
water  used  for  washing  the  blue  diamontiferous  ground  is  pumped 
up  from  the  deep  workings,  collected  in  settling  tanks,  and  used 
over  and  over  again.  The  only  suitable  pool  or  lake  I  could  find 
here  was  one  at  Alexanderfontein,  a  pleasure  resort  some  six  miles 
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out,  which  is  reached  by  an  electric  tram.  Here  there  is  an  orna- 
mental lake  in  the  gardens  of  the  hotel,  and  therefrom  I  obtained 
six  species  of  Eotifers — 

Polyarthra  platyptera  Ehrbg.    Very  abundant. 
EvManis  ofopha  Gosse.     Few. 
Diaschiza  gibba  Ehrbg.     Few. 
Cathypna  luna  Ehrbg.     Few. 
Pterodina  patina  Ehrbg.    Abundant. 
BrachiomLs  Bakeri  Ehrbg.     Abundant. 

On  the  afternoon  of  September  7  we  left  Kimberley  for  Bula- 
wayo,  and  after  a  long  journey  through  the  very  dry  and  more  or 
less  desert  country  of  Bechuanaland  reached  our  destination  on 
the  morning  of  the  9th,  There  was  no  opportunity  for  collecting 
during  this  journey,  though  I  might  probably  have  been  successful 
had  I  known  then  that  it  is  possible  to  collect  Eotifers  by  the  hose 
which  feeds  the  engine  from  the  iron  or  wooden  railway  water- 
tanks  at  the  stations,  a  discovery  which  I  made  later  in  Bhodesia. 

Bulawayo  is  an  embryo  city,  a  town  of  magnificent  distances, 
which  stands  in  an  open  plain  where  fifteen  years  ago  some  bushes 
and  a  few  blades  of  grass  only  grew.  The  plan  of  the  town,  with 
its  broad  avenues  and  streets,  looks  imposing,  but  a  closer  ac- 
quaintance reveals  the  fact  that  only  the  central  business  part  is 
covered  with  a  fair  number  of  substantial  houses,  with  a  building 
here  and  there  at  the  corners  of  streets ;  the  remainder  are  blank 
stands  or  numbered  plots  of  land  to  let,  awaiting  tenants.  The 
town,  however,  has  six  hotels,  three  clubs,  five  churches,  a  public 
library  and  a  Natural  History  Museum,  which  was  opened  during 
our  visit  by  Professor  Darwin ;  so  there  can  be  no  doubt  that  it  will 
grow  in  extent  and  prosperity  as  time  goes  od.  A  small  stream 
called  Matjesumshlope  river  runs  through  a  portion  of  the  town  set 
apart  for  a  large  park,  but  at  the  time  of  our  stay  it  had  ceased 
running,  and  presented  a  very  dry  bed  of  sand.  My  search  for  a 
pond  or  pool  of  water  at  this  dry  season  was  altogether  hopeless,  so 
I  turned  my  attention  to  the  waterworks  of  the  town.  The  water 
supply  of  Bulawayo  is  drawn  from  a  series  of  reservoirs  formed  by 
damming  several  breaks  in  a  natural  chain  of  granite  kopjes  some 
three  miles  to  the  east  of  the  town.  Unfort  mately  I  had  no 
opportunity  of  visiting  the^e  reser  oirs,  but  the  water  is  brought  to 
the  town  by  a  main  flowing  into  l  large  tank  situated  close  to  the 
station  ;  from  here  it  is  pumped  through  a  filter  and  distributed  in 
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Fig.  1. — Cathypna  ungulata  Gosse.     x  225. 
„    2.—T€trama8tix  opoliensis  Zaoharias.     x  210. 
„    3. — Brachionus  pala  var.  darcas.     x  160. 
w    4. — Jaws  of  unnamed  Notommatoid  Rotifer  from  Victoria  Falls,    x  250. 
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the  town.  The  water  in  this* tank  was'coloured  green  by  a  minute 
alga,  Microcystis  ceroffinosa,  and  ih  the-  sample  I  brought  away  I 
afWwards  found  the  following  five  species  of  Rotifers — 

Conochilus  dossuurius  Hudson.     Abundant. 
Brachionus  pala  var.  dorcas  Grosse.     Abundant. 

„  angularis  var.  caudatvs  Barrois  and  Daday. 

Anurcea  actdeata  var.  vcUga  Ehrbg. 

„      cochlearis  {forma  micracantha)  Gosse-Lauterbom. 

The  B.  paia  var.  dorcas  found  here  is  remarkable  for  very  long 
and  very  narrow  anterior  and  posterior  spines,  as  represented  in 
PL  XV.  fig.  3,  the  European  species  having  rarely  posterior 
spines. 

B.  angularis  var.  caudatus  is  a  variety  not  yet  found  in  England, 
but  described  by  Barrois  and  Daday  from  Sjrria  (2) ;  the  posterior 
protuberances  guarding  the  opening  of  the  foot  are  here  prolonged 
into  slightly  diverging  spines  of  considerable  length. 

One  day  of  our  stay  at  Bulawayo  was  devoted  to  an  excursion 
to  the  "  World's  View,"  a  rounded  granite  mountain  in  the  Matoppo  • 
Hills,  where  Cecil  Rhodes's  grave  is  situated,  and  commanding  a 
grand  view  of  a  magnificent  series  of  hills  formed  of  huge  and 
fantastic  granite  blocks  and  masses  of  rock.  A  branch  line  of  the 
Modesian  Railway  brought  us  within  six  miles  of  the  **  World's 
View,"  and  close  to  the  railway  terminus  a  lai-ge  and  comfortable 
hotel  has  been  built,  a  kind  of  sanatorium  where  a  very  enjoyable 
holiday  could  be  spent.  The  country  here  is  no  longer  so  dry,  and 
streamlets  with  running  water  could  be  seen  in  various  directions, 
also  farms  and  herds  of  cattle.  From  the  hotel  to  the  foot  of  the 
"World's  View  "we  were  driven  by  brakes,  stage-coaches,  hunting- 
cars,  twenty-one  in  number,  of  various  degrees  of  antiquity,  drawn 
by  eight  and  ten  mules  each,  over  a  sandy  and  bumpy  road,  through 
a  grassy  plain  first,  then  through  a  narrow  valley  flanked  by  granite 
rocks  and  ridges.  A  novel  experience  here  was  the  encounter  with 
a  large  swarm  of  red  locusts,  which  rose  in  millions  like  a  cloud. 
At  the  spot  where  the  carriages  were  out-spanned  a  streamlet  with 
a  fair  amount  of  clear  water  formed  pools  here  and  there,  and  a  bog 
at  one  place,  where  I  saw  a  number  of  the  Sundew,  Drossera,  grow- 
ing and  in  flower.  I  tried  various  of  these  pools,  but  could  see 
nothing  more  than  a  few  Infusorians,  in  particular  a  bright  red 
Stentor,  in  the  water,  and  so  took  no  sample.  My  subsequent 
experience  has  taught  me  that  it  is  better  to  condense  and  preserve 
a  sample  of  any  such  water,  as  Rotifers  are  sure  to  be  found  in  the 
sediment  when  carefully  examined  later  on  at  home.  On  our 
return  journey  I  stopped  the  carriage  when  it  was  crossing  a 
streamlet  which  formed  a  pool  by  the  wayside,  jumped  off,  passed 
my  net  quickly  through  the  water  a  number  of  times,  and  jumped 
on  again — all  done  in  less  than  two  minutes.     When  I  examined 
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this  preserved  material  at  home  the  following  ten  species  of  Botifers 
were  foimd — 

Triarthra  longiseta  Ehrbg.     Few. 

Diurella  stylata  Eyferth.  „ 

Metopidia  oocystemum  Gkwse.    „ 

Tetramastix  opoliensis  Zacharias.     Three  specimens. 

Pompholyx  complanata  Gosse.     Many. 

Bra^Monns  pala  var.  dorcas  Gosse.     Abundant. 

„  angularis  Gosse.     Few. 

AnuroBa  a>culeaia  var.  valga  Ehrbg.     Many. 

„      coMearis  {forma  micracantlia)  Gosse-Lauterborn. 
Pedalion  mirum  Hudson.     Abundant 

It  was  interesting  to  come  across  Pedalion  mirum  in  this  locality, 
but  the  most  extraordinary  find  was  Tetramastix  opoliensis,  a  species 
which  I  had  never  yet  seen,  and  which  has,  as  feu*  as  I  know,  only 
been  found  once  before  by  Dr.  Zacharias  in  1897  (25),  who  dis- 
covered it  in  preserved  plankton  material  from  the  Oder,  near 
Oppeln,  in  Upper  Silesia,  (Jermany.  The  loricate  body  is  elongate, 
spindle-shap^,  slightly  compressed  laterally,  with  two  long  anterior 
and  two  posterior  spines  of  unequal  sizes.  The  two  anterior  spines 
are  similar  in  shape,  both  starting  from  a  triangular  base,  and 
diverging,  but  the  right  spine  is  nearly  twice  as  long  as  that  on 
the  left  side.  Posteriorly  the  large  spine  is  median,  dorsal  in 
position,  and  much  stouter  at  its  base  than  the  shorter  and  ven- 
trally  situated  spine;  these  two  spines  originate  close  together, 
dorso-ventrally  (not  side  by  side,  laterally,  as  figured  by  Dr. 
Zacharias),  and  run  parallel  to  each  other.  One  specimen  carried 
an  egg,  attached  posteriorly  to  the  ventral  side.  Dr.  Zacharias 
figures  a  large  median  eye,  but  no  eye  can  be  detected  in  my 
contracted  and  mounted  specimens.  PL  XV.  fig.  2,  is  a  good 
representation  of  this  animal  drawn  by  Mr.  F.  R.  Dixon-Nuttall. 

The  following  sizes  were  obtained  from  my  largest  specimen : 
size  of  body  alone,  204 /Lt  (-^^  in.);  of  large  anterior  spine,  374 /Ip 
{^  in.) ;  of  large  posterior  spine,  272  /a  (^  in.) ;  total,  8£0  /a  (g^(jin.). 

All  I  could  do  at  the  time  of  collecting  was  to  preserve  the 
material  in  formalin,  without  even  looking  at  it,  so  that  this 
Rotifer  has  never  yet  been  seen  or  examined  in  the  living  state, 
and  its  mode  of  progression  through  the  water  is  not  known, 
though  it  may  fairly  be  guessed  that  it  swims  in  similar  fashion 
to  Notholca  longispina. 

On  the  Monday  morning,  September  11,  we  started  in  our 
special  trains  for  the  Victoria  Falls,  situated  at  a  distance  of  282 
miles  noith-west  of  Bulawayo.  Travelling  through  a  forest  region, 
in  which  the  trees  were  without  foliage,  having  learned  to  shed 
their  leaves  during  the  dry  season,  though  the  temperature  was 
quite  warm,  we  reached  a  station  called  Igusi,  I  think,  where  the 
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railway  crosses  a  river  of  the  name  of  Amgusi.  A  small  engine 
by  the  side  of  the  railway  pumps  water  from  the  river  into  a  large 
elevated  iron  tank  for  feeding  the  locomotives.  After  our  engine 
had  had  her  fill  I  put  my  net  under  the  hose,  and  the  engineer 
allowed  the  water  to  run  through  for  a  few  minutes.  With  the 
hand-glass  I  could  see  a  few  Kotifers  swimming  about  in  the 
bottle,  so  I  preserved  the  material,  and  afterwards  found  the 
following  nine  species  in  the  tube  thus  collected — 

Philodiria  ?  sp.     With  two  teeth  in  jaw. 
Synchosta  pedinata  Ehrbg. 
Copeus  Ehrenbergi  Ehrbg.-Gosse. 
Polyarthra  platyptera  Ehrbg. 
EvManis  oropha  Grosse. 
IHnocharis  tetractis  Ehrbg. 
Monostyla  lunaris  Ehrbg. 

„         bulla  Grosse. 
Metopidia  solidvs  Gosse. 

The  large  Copeus  Ehrenhergi  (that  is,  Ehrenberg's  Notommata 
Copeu8  and  Gosse's  Copeua  lalnatus,  which  are  certainly  synonyms) 
seems  to  have  a  wide  distribution  in  South  Africa,  and  over  the 
world  generally.  It  is  well  known  that  this  species  has  a  thick, 
very  transparent,  gelatinous  covering,  closely  adherent  to  the 
integument,  which  often  can  be  seen  only  by  a  very  good  dark 
ground  illumination.  In  the  present  preserved  specimen,  the 
gelatinous  envelope  seems  to  have  been  dissolved  away,  disclosing 
numerous  fine,  short,  stiff  hairs  all  over  the  ventral  and  dorsal 
surface  of  the  body.  This  is  a  most  unusual  condition  of  the 
exterior  integument  of  a  Rotifer,  and  it  may  be  that  these  hairs, 
which  have  not  been  noticed  before,  either  secrete  the  gelatinous 
envelope,  or  are  instrumental  in  keeping  it  in  position,  being  them- 
selves invisible  when  immersed  in  the  gelatinous  substance.  This 
is  a  point  which  will  require  further  investigation. 

Continuing  our  journey,  the  next  place  I  was  able  to  collect  at 
was  a  station  beyond  Gwaai,  where  a  stream  forms  a  rather  shallow 
pool  close  to  the  station.  Here  I  obtained  a  large  spherical  alga, 
allied  to  Volvox  globator,  which  proves  to  be  a  new  species  and  will 
be  described  elsewhere.  The  Botifers  found  in  this  pool  are  the 
following  seven  species — 

LaciniUaria  elliptica  Shephard. 
Megalotrocha  spinosa  Thorpe. 
JEuchlanis  oropha  Gosse. 
Fterodina  paMna  Ehrbg. 
Anurcea  OAxuleata  var.  valga  Ehrbg. 

„  „  „     curvicomis  Ehrbg. 

„     cochlearis  Gosse. 
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Megalotrocha  spinosa  was  first  discovered  in  China  by  Fleet- 
Surgeon  Gunson  Thorpe  (20),  and  has  since  been  found  in  various 
parts  of  the  world,  but  not  in  England. 

Lacintdaria  dliptica  forms  free-swimming  colonies  of  elliptical 
shape,  the  animals  being  fixed  round  a  short,  straight  axis ;  it  was 
first  discovered  in  1896  by  Mr.  John  Shephard  (16)  in  Victoria, 
Australia ;  two  years  ago  I  found  some  specimens  in  a  gathering 
sent  to  me  by  Mr.  R.  H.  Thomas  from  the  Salisbury  district  in 
Bhodesia.  This  species  has  not  been  recorded  from  any  other 
country  so  far.  A  closely  allied  species,  also  forming  elliptical  and 
free-swimming  colonies,  but  differing  in  some  anatomical  details  of 
the  animals,  Z.  racemovata  of  Gunson  Thorpe,  is  known  from 
China. 

The  remainder  of  the  journey  to  the  Zambesi  through  the 
Wankie  coal  district  was  performed  at  night,  so  that  there  was  no 
further  opportunity  of  collecting.  Our  train  reached  the  Victoria 
Falls  station  before  daybreak,  at  about  5  o'clock  in  the  morning  of 
September  12,  and  that  and  the  following  day  were  spent  in  ex- 
ploring these  wonderful  Falls,  about  a  mile  and  a  quarter  (or  more 
exactly  1936  yards)  in  width  and  about  350  to  400  feet  deep, 
and  the  extraordinary  gorges  which  the  water  has  excavated  in  the 
basaltic  rocks.  At  this  time  of  year,  towards  the  end  of  the  dry- 
season,  the  water  of  the  Zambesi  was  low,  and  we  were  enabled 
to  visit  Livingstone  Island,  situated  right  on  the  edge  of  the  Falls 
and  about  midway  between  the  two  shores. 

Owing  to  the  perfectly  horizontal  formation  of  the  rocks  in  thia 
region  the  Zambesi  above  the  Falls  is  a  very  broad,  shallow,  lake- 
like river,  dotted  with  wooded  islands  and  without  rapids  or  appre- 
ciable current.  After  crossing  the  new  railway  bridge,  635  feet 
long,  which  spans  the  gorge  a  few  hundred  yards  below  the  Falls 
and  400  feet  above  the  water,  we  walked  to  a  point  about  half-a- 
mile  above  the  cataract  on  the  north  side  of  the  river  and  were 
taken  by  natives  in  small  boats  to  Livingstone  Island,  where  Dr. 
Livingstone  landed  just  fifty  years  earlier  and  first  saw  the  great 
sight.  This  island  is  covered  with  trees,  and  at  low  water  the  rocks 
of  the  river  bed  on  the  north  side  are  exposed  and  form  shallow 
pools.  From  these  pools  I  collected  with  my  net  and  preserved 
the  material  without  a  chance  of  looking  at  it  on  the  spot.  On 
examination  of  the  contents  of  the  little  bottle  after  my  return 
home  I  was  glad  to  find  it  exceptionally  rich  in  Rotifers,  jdelding 
32  different  species,  as  follows — 

Floscularia  ?  sp.     A  small  contracted  specimen. 

Megalotrocha  spinosa  Thorpe. 

Callidina  ?  sp.     With  two  teeth  in  jaws. 

Synchceta  ohlonga  Ehrbg. 

Ttnarthra  longiseta    „ 
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Noiommata  naias  Ehrbg. 
Copeus  Ehrenbergi  Ehrl]^.-<Josse. 

„    pachyvrvs  Gosse. 
Proales  daphnicola  Thompson. 
Diglena  forcipata  Ehrbg. 
RaUidus  mticosits  Stokes. 
IHnocharis  tetraetis  Ehrbg. 
Polychaius  CoUind  Gosse. 
Diasehiza  gibba  Ehrbg. 

„        exigua  Grosse. 
Salpina  eustala  Gosse. 
EwManis  oropha  Grosse. 

„        triquetra  Ehrbg. 
Cathypna  luna  Ehrbg. 

„        rusticula  Gosse. 

„        leontirui  Turner. 

„        ungulata  Gosse. 
Monostyla  htUla  Grosse. 

„        lunaris  Ehrbg. 
Colurus  (Monura)  bartania  GU>8se. 
Brachionus  mUitaris  Ehrbg. 

„  angtUaris  Gosse. 

„  „       var.  catidaiits  Barrois  and  Daday. 

Anurcea  amleaia  var.  valga  Ehrbg. 

„     cochlearis  (forma  micracantha)  Grosse-Lauterbom. 

„  „        var.  tecta  Gosse. 

„      hypdasma  Gk>sse. 

Considering  that  the  rock-pools  in  which  these  Eotifers  were 
found  are  situated  only  two  to  twenty  yards  from  the  edge  of  the 
great  Falls,  and  that  for  a  period  of  six  months,  during  and  after 
the  rainy  season,  they  are  being  washed  by  a  volume  of  water  six 
to  ten  feet  thick,  it  is  truly  astonishing  to  find  this  abundance  and 
variety  of  Sotatorian  life  in  tlus  situation.  The  pools  are  mostly 
connected  by  small  channels  with  the  stream,  so  that  a  few  yards' 
excursioii  in  the  wrong  direction  would  bring  any  one  of  these 
Eotifers  into  the  slow  current  of  the  flowing  water,  which  in  a  few 
minute)  would  carry  it  over  the  precipice  into  the  great  chasm 
below. 

This  list  contains  some  interesting  forms  which  are  rare  in 
England,  or  have  not  yet  been  found  here  at  all.  PolycJicetus 
(Dinoeharis)  CoUind  is  an  uncommon  Kotifer,  with  lorica  well 
protected  by  four  long  spines  on  the  back  and  six  smaller  spines 
posteriorly.  Battvius  mucosus  is  an  American  species  not  yet 
recorded  in  England.  jOathypna  leontina  (PI.  XIV.  fig.  6)  was 
dkcovered  by  TumerjJ^2)  in  1892,  and  has  been  found  in  various 
places  in   North^-^^^rica,  and  also  reported   by  Professor  von 
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Daday  from  Paraguay  in  South  America  (3),  and  by  Dr.  Levander 
in  Finland,  under  the  name  of  C.  appendicidata  (13).  The  size  of 
my  specimen  is  254  fi  (yj^  in.),  inclusive  of  toes.  Caihypna  un- 
gulata  was  described  by  Gosse,  but  is  very  rare  in  England.  I 
have  found  it  only  once  at  Woking,  and  it  has  been  reported 
from  America  by  Professor  Jennings  (9),  and  from  Germany  by 
Bilfinger  (1).  This  is  perhaps  the  largest  known  Caihypnay 
measuring  258  fi  the  lorica  alone,  the  toes  104  yit,  giving  a  total 
length  of  362  fi  {i^  in.).  The  toes  are  narrow  and  long,  and 
shoiddered  on  the  outer  side  at  one-third  of  their  length,  producing 
very  long,  acute  claws.  rAs  Mr.  Gosse  has  not  published  a  com- 
plete figure  of  this  animal  in  the  "Supplement"  to  the  Mono- 
graph (7),  I  give  here  a  drawing  of  the  lorica  made  by  Mr.  F.  R. 
Dixon-NuttaU,  by  means  of  which  it  will  be  more  readily  re- 
cognised (PI.  XV.  fig.  1). 

After  returning  to  the  north  bank  of  the  Zambesi,  I  walked 
some  little  distance  along  the  stream,  which  is  here  overgrown  with 
reeds  and  other  vegetation.  In  a  small  bay  of  the  river  where 
there  was  no  perceptible  flow  of  water  I  filled  a  bottle  with  con- 
densed water  which  looked  very  rich  in  Desmids  and  Botifera. 
From  this  I  afterwards  obtained  the  following  24  species — 

Limmias  ceratophylli  Schrank. 
Actinurus  neptuniiis  Ehrbg. 
Synchceta  oblonga  Ehrbg. 
Triarthra  longiseta  Ehrbg. 
Diglena  fordpata  Ehrbg. 
RattvliLS  pusUlvs  Lauterbom. 

„      mucosus  Stokes. 
Dinocharis  tetractis  Ehrbg. 
PolychcBtus  Collinsi  Gosse. 
Diaschiza  gihba  Ehrbg. 
Salpina  eustala  Gosse. 
EuManis  oroplia  Grosse. 
Cathypna  luna  Ehrbg. 

„       leontina  Turner. 

„       ungidata  Gosse. 
Monostyla  lunaris  Ehrbg. 

„       bulla  Gosse. 
Metopidia  solidus  Gosse. 
Pterodina  patina  Ehrbg. 
Pompholyx  complanata  Gosse. 

Brachionus  angtUaris  var.  cavdatiis  Barrois  and  Daday. 
Anurcea  cochlearis  var.  hispida  Lauterbom. 

„  „        (forma  robtista)  Gosse-Lauterbom. 

„         acideata  var.  valga  Ehrbg. 
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These  two  lists,  containing  38  different  species,  being  the  result 
of  the  first  and  very  inadequate  exploration  of  the  Zambesi  river, 
show  that  this  great  stream  has  a  rich  Rotatorian  fauna.  The 
species  of  this  remote  region,  with  a  single  exception,  are  all 
identical  with  known  forms  from  Europe  and  other  parts  of  the 
world,  and  this  fact  corroborates  in  a  remarkable  way  the  very 
wide  and  uniform  distribution  of  the  Rotifera. 

The  single  exception  is  a  soft-bodied  Notommatoid  Botifer, 
possibly  of  the  genus  Pleurotrocha,  having  a  large  cervical  eye, 
ample  and  folded  foot,  cylindrical  toes  of  fair  size,  and  jaws  which 
are  unlike  those  of  any  species  I  am  acquainted  with.  The  two 
specimens  found  are,  however,  so  inadequately  preserved  that  it  is 
impossible  to  give  a  sufficient  drawing  and  description,  and  so  I 
prefer  to  leave  it  unnamed  at  present,  merely  reproducing  my 
drawing  of  the  characteristic  jaws  ^1.  XV.  fig.  4). 

AU  the  AnuroMi  of  the  Zambesi  have  this  peculiarity,  that  the 
facets  of  the  lorica  are  almost  whoUy  obliterated,  and  replaced  in 
the  varieties  of  A,  cochlearis  by  very  fine  stipples,  imiformly 
spread  all  over  the  surface,  thus  corresponding  to  Lauterbom's 
var.  higpida ;  the  variety  which  I  call  "  robtcsta,*'  after  Lauter- 
bom  (14),  possesses  a  very  stout,  short  spine,  broad  at  the  base, 
but  only  a  faint  keel  ridge,  bifurcating  anteriorly,  otherwise  it  is 
finely  stippled  like  hispida,  and  entirely  free  from  facets.  Anuraui 
aeuUata  var.  valga  has  a  shell  of  glassy  transparency  without  a 
trace  of  facets  or  stipples.  Nowhere  else  in  South  Africa  or 
Europe  have  I  seen  this  peculiarity  in  Anurcea. 

My  collections  from  the  Zambesi  contained  also  numerous 
Desmids  and  Diatoms,  and  Mr.  W.  West  has  enumerated  21 
species  on  two  slides  which  I  made. 

On  the  following  morning,  September  13, 1  explored  the  rock- 
pools  in  the  river  bed  on  the  south  shore,  close  above  the  Falls, 
and  found  a  new  firesh-water  Sponge  adhering  to  the  under-surface 
of  stones,  which  has  since  been  described  by  Mr.  R.  Kirkpatrick 
before  the  Zoological  Society  under  the  name  of  Spongilla  Bousseleti. 
I  also  captured  here  a  blue  fresh- water  crab  of  the  genus  Tel/usa 
or  Potanum. 

In  the  afternoon  of  the  same  day  we  started  on  our  return 
journey,  reaching  Bulawayo  next  morning,  and  starting  again  the 
same  evening  for  Salisbury  and  Beira.  No  opportimity  for  collect- 
ing occurred  on  the  journey  through  Mashonaland,  the  stoppages 
at  stations  being  very  short.  Wishing,  however,  to  bring  back 
something  irom  this  part  of  the  country,  when  we  arrived  at 
Norton  Station,  an  hour  and  a  half  before  reaching  Salisbury,  I 
put  my  net  under  the  hose  which  had  been  feeding  the  engine  and 
allowed  the  water  from  the  railway  water-tank  to  run  through  it 
for  five  minutes ;  in  this  way  I  obtained  a  tube  of  material  in 
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which  I  could  see  some  Rotifers  swimming  about,  and  which  was 
afterwards  found  to  contain  the  following  16  species — 

Oonochilaides  (conochilus)  natans  Seligo-Hlava. 
Triarthra  longiseta  Ehrbg.    Very  abundant. 
Copevs  Ehrenbergi  Ehrbg. 
Diurdla  stylata  Eyferth. 
Dinocharis  tetractis  Ehrbg. 
Etvchianis  triquetra  Ehrbg. 

„      oropha  Grosse. 
IHstyla  JlexUis  Gosse. 
Monostyla  hiUa  Grosse. 
Plcesania  lenticiUare  Herrick. 
Brachionus  Bakeri  Ehrbg. 

„  angxdaris  Gosse. 

Anuroia  aculeata  var.  valga  Ehrbg. 

„  „         var.  curvicomis  Ehrbg. 

„    cochlearis  (forma  micracantha)  Gosse-Lauterbom. 

„  „         var.  tecta  Gosse. 

This  water  also  contains  numerous  Desmids  and  Diatoms,  and 
Mr.  William  West  has  enumerated  24  species  in  one  slide  of  the 
material.  It  is  worth  noting  that  a  railway  water-tank  in  South 
Africa,  and  probably  also  elsewhere,  can  contain  such  an  abundance 
of  pond  life.  T  afterwards  learned  that  this  water  was  pumped  up 
from  the  Hunyani  river. 

Among  the  above  Rotifers  are  two  rare  forms:  Conochiloides 
natans,  first  discovered  by  Seligo  (17)  in  1900,  in  the  Stuhmer 
Lakes  near  Danzig,  and  afterwards  found  by  M.  Voigt  (23)  near 
Ploen,  and  by  St.  Hlava  (5)  in  Bohemia.  Plcesonia  Unticulare  is 
very  rare ;  first  found  in  Lake  Erie,  in  America,  by  Vorce  in  1882, 
and  named  by  Herrick  in  1885  (4),  it  has  been  recorded  by 
Jaegerskiold,  1892,  in  Sweden  (8),  by  Wierzejsky,  1892,  in  Gkdicia 
(24),  by  Levander  (13)  and  Stenroos  (18),  1895,  in  Finland,  and  by- 
John  Hood,  1894,  in  Ireland  (6),  who  has  published  the  best  figure 
of  this  species.  It  is  therefore  remarkable  to  have  obtained  these 
two  rare  forms  from  a  railway  tank  in  the  interior  of  South  Africa. 

During  the  further  progress  of  our  journey,  we  stayed  six  hours 
at  Salisbury,  and  half  a  day  at  Umtali,  but  I  had  no  opportunity 
of  coUecting  at  those  places.  The  following  day,  September  17, 
we  reached  Beira,  and  after  a  very  hospitable  reception  by  the 
Portuguese  Grovemor  and  authorities,  and  luncheon  in  the  Ciistom 
House  buildings,  we  embarked  on  board  the  'Durham  Castle,' 
which  was  waiting  for  us  in  the  harbour,  and  brought  us  safely 
home  vi&  the  East  Coast  of  Africa,  with  stoppages  at  Mozambique, 
Mombasa,  and  Egypt. 
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The  subjoined  list  of  all  South  African  Botifers,  as  far  as  known 
at  present,  contains  156  species.  Their  distribution  in  the  various 
Colonies  is  as  follows :  Cape  Colony,  91  species ;  Orange  River 
Colony,  12  species ;  Transvaal,  9  species ;  Natal,  73  species ; 
Bhodesia,  54  species. 

Mr.  Wm.  Milne's  list  for  the  Uitenhage  district  of  Cape  Colony 
is  shown  in  a  separate  column,  2. 

In  glancing  over  this  list,  one  cannot  but  be  struck  with  the 
remarkable  world-wide  distribution  of  so  many  of  these  minute, 
bat  highly  organised,  creatures,  with  identical  shapes,  markings, 
spines,  and  other  features.  The  best  explanation  is  that  the 
Bodfera,  in  addition  to  thin-shelled  summer  eggs  which  hatch  at 
once,  produce  i-esting  eggs  with  thick,  tough  shells,  capable  of  with- 
standing any  amount  of  desiccation,  and  which  may  be  wafted  up 
with  the  dust  of  dried-up  pools,  and  carried  very  long  distances  by 
the  wind  and  air  currents,  and  thus  scattered  over  the  whole 
surface  of  the  eafth,  and  then  come  to  life  and  reproduce  their  kind 
▼henever  they  happen  to  fall  on  a  spot  suitable  for  their  existence. 
There  are,  no  doubt,  other  modes  of  distribution,  such  as  the  agency 
of  aquatic  birds,  but  the  above,  I  think,  is  the  principal  one,  and 
the  only  one  that  can  satisfactorily  account  for  the  existence  of  so 
many  identical  species  in  Europe,  America,  China,  India,  Australia, 
and  Africa. 

This  list  of  South  African  Botifers  is  also  remarkable  for  the 
total  absence  of  a  few  prominent  groups,  such,  for  instance,  as  the 
Asplanchnas,  which  are  very  abundant  in  many  places  in  Europe, 
and  being  large  and  readily  captured  with  other  plankton,  could 
not  be  nussed  if  present. 

Ilien  the  case  of  Anurcsa  aculeata  is  most  peculiar.  This  is  a 
very  common,  and  often  enormously  abundant,  species  in  Europe 
and  other  countries,  but  in  South  Africa  I  did  not  come  across  it 
once,  although  the  closely  allied  variety  '*valga''  which  differs 
only  in  having  a  shorter  posterior  spine  on  the  left  side,  is  present 
in  nearly  all  my  collections  in  the  Orange  Eiver  Colony  and 
Bhodesia. 

I  may  add  here  that  on  the  way  out,  from  Madeira  to  Capetown, 
and  also  on  the  East  Coast  from  Beira  to  Suez  and  Marseilles,  I 
made  daily  collections  of  plankton  from  the  sea  by  allowing  the 
water,  which  is  pumped  up  every  morning  for  the  purpose  of 
vadiing  the  decks  and  delivered  by  the  hose,  to  run  through  my 
net  for  about  an  hour.  In  this  way  I  obtained  an  abimdance  of 
living  marine  creatures,  mostly  Infusoria,  Copepods,  larval  worms, 
diatcmis,  etc.,  but  only  once  did  I  find  a  Eotifer,  namely,  Synchceta 
toraz  Bouss.,  in  the  Bitter  Lake  of  the  Suez  Canal.  « 
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Distribution  of  Rotipera.  in  South  Africa. 


a 


11 : 


1  •§ 


Rhizota. 


Floacularia  comuta  Dobie 

„  coronetta  Cubitt    . 

„  omata  Ehrbg.       ; 

„  camp<inulata  Dobie 

„  ambigua  Hudson  . 

„  regalis  Hudson 

„  cmnulata  Hood     . 

f,         moseUi  Milne 
t,         se^si^M  Milne 
„         tninuta  Milne 
Oedstes  -crystcUlinus  Ehrbg.     . 
„      ptygura  Eihihg   . 
„       Umgicomis  Davis 
„       velattis  Gosse 
„      j>iittto  Wills        . 
Conochiloides  dosstiaritis  Hudson-Hlava 

,,  natans  Seligo-Hlava  . 

MeHcerta  ringens  Sohrank 
LimniM  cercUophylli  Sohrank 
'„      '  aivnulaius  Bailey 
„        myriophylli 
Cephdkmphonlimiwu  Ehrbg. 
Lacinularia  socialis  Ehrbc.     . 
,y  ellipUca  Shephard 

Megaioirocha  semi-bullata  Hudson  . 
„  spinosa  Thorpe  . 


Bdelloida. 

PMlodina  erythropfUhalma 'Ehihg.  . 
roseola  mhiha. 


macrostyla  Ehrbg.  . 
megalotrocha  Ehrbg. 
CLculeata  Ehrbg. 
cUrina  Ehrbg. 
tirank 


BoHfer  vulgaris  Sohr 

„       macrurus  Sohrank 

t,       tardtis  Ehrbg 

„       megaceros  Gosse  .... 
Actinurus  neptunvus  Ehrbg.    . 
CaUidina  (Macrotrachela)  elegans  Ehrbg. 
Admetavclga  Davis        .         .         .         . 


Ploima.    Il-lobioata. 


I 


X 
X 
X 
X 
X 

X 
X 
X 
X 

X 


X 
X 
X 


Sacculus  viridis  Gosse I  ^ 

Synchaeta  pectinata  Khrhg I  X  '  X 

„        tremula  Ehrbg '  X 


X 
X 
X 

X 
X 


X 
X 


X 
X 
X 


X 
X 


X 
X 


X 

X 
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■^ 


Mmmata  aurita  Elirbg. 
„         cyrtopus  Ehrbg.    . 
„         naias  Ehrbg. 
„         saccigera 'BhThg,  . 
„         coUaris  Elirbg.  (not  Gk>sse) 
„  tripus  Ehrbg. 

„  brachyota  Ehrbg. . 

„         potamis  Qosse 
Copew  i^TCTtdewi  Ehrbg. 
„      ctrberus  Gosse     . 
M      triangvXatus  Kirkman 
n     pachyurua  Gosse 
M      caudaius  Collins 
n     9picaiti8  Hudson 
Oyrioma  <tt!»a  Ehrbg.      . 
fi'Ottla  de8cipiens  Ehrbg. 
n     petramyzan  Ehrbg. 
»     daphnicola  Thompson 
n      9ordida  Gosse 
^Wetdoria  longiseta  Ehrbg.    . 
„         /or^kttZa  Ehrbg.     . 
Sotphora  attrita  Ehrbg. . 
n       naias  Ehrbg.   . 
n       di^tota  Ehrbg. 
n       elongata  Ehrlo^, 
^iMa/orcipoto  Ehrbg. 
n      hiraphis  Gosse    . 
n      grandis  Ehrbg.  . 
n      musUUa  Milne  . 
„      undnata  Milne  . 
n      9ilpha  Gosse 
»      Hudsoni  Glascott 


PLOiMA.      LOBICATA. 

fiat^Otts  raUus  Ehr1 

„        bicristatus 

„       muco9U8  Stokes 

„       carinatus  Lamarck  . 

„       pusillus  Lanterbom . 
I^intnUa  porcellua  Qoaae 

„       Uffris  MMler     . 

„       Dixon-NuUdUi  Jennings 

„       styUUa  Eyferth 


§ 


'5- 


S^ikBkattaoblonga'EAiih^ 

fiydo^na  senta  Ehrbg '   X 

i%irt^tmp2a^^a  Ehrbg X 

TriBrfhraknygiseta  ^hxhg , 

Mopi  brachumus  var.  spmosus  Bousselet                          .1 
T^Bjkrocampa  anntUosa  Ehrbg 


!  X 
I  X 
I    X 


X    I 


X    ) 
X    I    X 


2  £  2 
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DiSTBiBUTiON  OF  BoTiFEBA  IN  SoTJTH  Afbiga — continued. 


I 


DiureUa  tentUor  Goaae   , 

„        sejunctipes  Gosse 
Dinocharis  tetrOfCtis  Ehrbg.      . 
Polychaeius  {Dinocharis)  CoUmsi  Gosse 
Scandium  Umgicaudum  Ehrbg. 

„  eudactylolum  Gosse 
DiaacMsa  lacinulata  Ehrbg.    . 

„         gibba  Ehrbg.  . 

„         eva  Gosse 

„         exigzta  Gosse  ... 

„         gracilis  Ehrbg. 

„         ccBca  Gosse 
Steplumops  muticua  Ehrbg.     . 
„  intermedius  Bom 

Salpina  ventralis  Ehrbg. 
„       nMcra/iantha  Gosse    . 
„       eustaXa  Gosse     . 
EuchUwiis  triqtietra  Ehrbg.     . 

„         macrwra  Ehrbg. 

„         dilatata  Ehrbg. 

„         oropha  Gosse .         • 

„        propatula  Gosse 
Ploeiinna  lenticulare  Herrick  . 
Cathj^pna  luna  Ehrbg.    . 

„         rusticola  Gosse 

„         Zeoft^na  Turner 

„         un^ulata  QoBse 
Distyla  flexihs  Gosse 
„       Ludwigi  Eckstein 
„      Homemanni  Ehrbg.    . 
Monostyla  lunaris  Ehrbg. 

„         bulla  Gosse    . 

„         comuta  Ehrbg. 

„         arcuata  Bryce 
Colurus  (Monura)  bartonia  Qtoaae    . 

„       caudaius  Ehrbg. 
Metopidia  soUdua  Gosse . 

„        acuminata  Ehrbg.   . 

„        oxystemum  Gosse    . 

„         l^padella 'Ehihg. 

y,  rhomboides  Gt)88e  . 
Pterodina  jpatvna  "KhThg, 

„        tntermedia  Anderson 

„         reflexa  Gosse  . 

„  trilobata  Shephard  . 
Pompholyx  complanata  Gosse  . 
Brachionus  Baheri  Ehrbg. 

,,  milUaris  Ehrbg.   . 

„  quadrfUus  Bousselet 

„  anguUuis  Gosse    . 


X 
X 
X 
X 


X 

X 


X 
X 
X 


X 
X 
X 


X 
X 

X 

X 
X 


X 
X 


X 
X 
X 
X 
X 
X 


X 


X 
X 
X 


X 
X 
X 


The  Rotifera  of  South  Africa.     By  Charles  F,  Rousselet     413 


DiSTBiBunoK  OF  BoTiFEBA  IN  SoxTTH  Afsioa — cofUmued, 


■J 


I* 

i3a 


Is 


Brachionus  anguUnris  var.  caudatus  Barrois  and  Dadaj 

„         peua  Ehrbg X 

t$  „    var.  Syrcca  Goese X 

„         urceolaris  Ehrbg. 

»         furcuUUua  Thoi^  .... 

i»  „         yar.  inermis  Bouaselet  . 

ifoUus  quadriconUs  Ehrbg 

Amtraea  acuUata  var.  valga  Ehrbg. 
}}  „        yar.  curvioorms  Ehrbg. 

»      eodUearw  GoBse 

II            „         forma  micracantha  OoBse-Lanterbom 
II            „            „     ^ispMia  Goese-Lauterbom 
II            „            „     ro&usto  Gosse-Lauterbom 
II            „         yar.  tecta  Gosse .... 
,1      hypekuma  Gosse       ..... 
^tttamasHx  opoUenais  Zaoharias      .... 
MiiMmimrttm  Hudson 
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NOTES. 

Phagocytosis  of  Malarial  Crescents, 
By  J.  M,  Bernstein,  M.B.  (Lond.) 

Platb  XVI. 

Whilst  examining  some  fresh  blood-films,  taken  from  a  man  (a 
patient  in  the  Westminster  Hospital),  who  had  contracted  the 
malignant  type  of  malarial  fever  some  twelve  months  previously 
on  the  West  African  coast,  we  noticed,  to  us,  an  unusual  method 
of  destruction  of  the  crescentic  form  of  the  parasite.  The  process 
was  one  of  phagocytosis,  with  peculiar  behaviour  of  the  surround- 
ing leucocytes. 

Two  films  were  made,  and  the  cover-slips  surrounded  with 
vaselin  to  prevent  evaporation,  and,  though  not  examined  on  a 
warm-stage,  the  heat  of  the  oil  lamp  concentrated  through  the  con- 
denser appeared  to  act  as  such,  /or  the  leucocytes  remained  fairly 
active  during  the  period  of  observation,  about  five  hours. 

The  films  were  examined  under  a  Zeiss  objective  ^in.  ocidar 
No.  3,  and  &om  each,  at  intervals  of  a  few  minutes,  a  series  of 
sketches  was  made  of  the  same  field,  which  contained  at  the  outset 
a  leucocyte,  some  red  blood-corpuscles,  and  a  female  crescent  with 
well  marked  centrally  arranged  pigment  granules.  A  selection  of 
these  diagrams  is  appended  (Plate  XVI.). 

The  process  seems  to  divide  itself  into  two  parts,  viz.,  the 
ingestion  and  destruction  of  the  crescent,  and  the  attempted  de- 
struction of  its  pigment. 

At  1.45  p.m.  the  film  was  made,  and  a  crescent  brought  into 
the  field  of  view.  At  2 .  30  p.m.  it  had  altered  in  shape  and  become 
more  spheroidal,  and  was  partially  within  the  substance  of  a 
leucocyte  (fig.  1),  which  a  few  minutes  later  entirely  surrounded 
it  (fig.  2).  Within  the  substance  of  the  leucocyte  a  vacuole  began 
to  form  around  the  crescent,  whose  outline  could  barely  be  dis- 
tinguished from  that  of  the  vacuole  at  2.50  p.m.  (fig.  3).  At  this 
time  the  pigment  granules  became  very  active,  and  they  danced 
about  with  great  energy,  giving  the  impression  that  the  crescent 
was  still  alive,  though  shortly  afterwards  its  outline  could  not  be 
distinguished,  and  only  the  pigment  remained.  Around  this  the 
vacuole  increased  in  size,  and  by  3.10  p.m.  (fig.  5)  occupied  the 
greater  portion  of  the  leucocyte,  with  the  now  motionless  pigment 
at  its  centre.     It  continued  to  grow  for  a  few  minutes  more  and 
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then  burst,  leaving  the  pigment  in  the  centre  of  the  leucocyte 
(fig.  6),  at  3 .  14  p.m.,  and  a  new  vacuole  started  to  form  around  it 
again. 

During  all  this  time  the  leucocyte  was  constantly  undergoing 
amoeboid  movements,  and  at  3 .  22  p.m.  the  vacuole  with  its  pigment 
lay  at  one  end  (fig.  8),  and  it  looked  as  though  it  would  be  dis- 
gorged. But  it  was  not  so,  and,  despite  this  amoeboid  activity,  the 
pigment — surrounded  by  a  vacuole  which  grew,  burst,  and  re- 
formed repeatedly — ^remained  within  the  leucocyte,  sometimes  at 
the  centre,  sometimes  at  the  periphery. 

For  the  first  hour  there  was  only  one  leucocyte  in  the  field,  but 
then  a  second  corpuscle  appeared  at  the  edge  and  moved  towards 
the  centre,  and  by  3.30  p.m.  (fig.  9)  had  approached  and  apposed 
itself  to  the  first  corpuscle.  Aroimd  the  circumference  of  this  it 
preceded  to  travel  (figs.  10-12),  and  at  3 .  49  p.m.  it  had  wandered  off 
again,  and  numerous  red  blood  corpuscles  separated  the  two  (fig.  13). 
No  further  change  could  be  observed  during  this  apposition. 
This  second  leucocyte  {x)  remained  in  the  field,  at  times  approach- 
ing the  first  one,  and  some  time  later  a  third  leucocyte  appeared  (y), 
wWch  was  followed  by  two  more,  making  altogether  five  under 
observation  at  one  time  (figs.  14-19).  At  4.33  p.m.  leucocytes  x 
and  y  had  apposed  themselves  to  the  edge  of  the  original  phagocyte 
(fig.  20)  and  withdrew  a  short  distance.  Meanwhile  another  was 
approaching  (fig.  21),  and  this  formed  with  the  first  two  reinforce- 
ments a  group  of  three,  which  at  4. 38  p.m.  completely  surrounded 
the  pigment-containing  leucocyte  (fig.  22),  which  at  this  time  con- 
tained several  small  vacuoles,  each  enclosing  some  pigment.  At 
4.40  p.m.  they  had  all  separated  again  (fig.  23)  and  one  of  the  re- 
inforcing corpuscles  now  contained  a  small  particle  of  pigment 
surrounded  by  a  vacuole,  and  with  this  it  wandered  off,  making^ 
unsuccessful  attempts  to  leave  the  pigment  behind  at  the  end  of  a 
pseudopodium  (fig.  24).  This  reinforcing  process  was  repeated 
several  times,  and  at  5.16  p.m.,  and  later,  pigment  was  noticed  in 
several  of  the  leucocytes  that  had  entered  the  arena  entirely  firee 
from  pigment — hence  it  could  not  have  been  derived  from  other 
crescents  caught  by  themselves  (fig.  26). 

By  this  time  the  activity  of  the  corpuscles  was  diminishing,  but 
that  they  were  still  alive  was  shown  by  the  apposition  of  two  at 
6.5  p.m.  (fig.  27),   no  others  being  seen  in  the  field,  whilst   at 


EXPLANATION    OF   PLATE   XVI. 

Only  the  first  leucocyte  is  stippled,  the  others  merely  outlined.  The  nuoleus^ 
has  been  purposely  omitted  in  most  of  the  figs,  to  simplify  the  description.  In 
figs.  13-18  red  corpuscles  are  shown,  but  drawn  too  small.  In  fig.  29  the  bilobed 
deep  staining  nucleus  is  shown.  The  arrows  indicate  the  direction  in  which  th© 
corpuscles  were  moving  at  the  time  of  drawing. 
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6.40  p.m.  (fig.  28)  three  leucocytes  were  seen  apart,  each  contain- 
ing pigment.  The  original  phagocyte  now  contained  several 
vacuoles  and  some  pigment,  and  was  very  sluggish. 

Some  time  later  the  cover-slip  was  separated  from  the  slide 
and  stained  by  Leishman's  method,  and  examined  under  objec- 
tive -J^  in.  Several  polymorphonuclear  leucocytes  were  found 
(fig.  29),  each  containing  pigment  granules  in  a  large  vacuole,  the 
cytoplasm  also  being  vacuolated  and  staining  feebly :  changes  no 
doubt  due  to  the  slow  death  of  the  leucocyte. 

Evidently,  then,  these  polymorphonuclear  leucocytes  were  the 
phagocytes  concerned,  and  the  full  process  was  (1)  ingestion  and 
destruction  of  a  crescent,  (2)  attempted  destruction  of  the  re- 
maining pigment, ,  introducing  (3)  a  union  of  several  leucocytes, 
apparently  to  reinforce  the  first  one,  and  (4)  the  removal  of  some 
of  the  pigment  by  these  new  comers. 

Whether  the  crescent  was  still  alive  at  the  moment  of  ingestion 
is  uncertain.  It  is  also  difficult  to  say  how  far  the  process  de- 
pended on  the  conditions  of  observation,  and  as  to  whether  it  occurs 
intra  vitam  in  the  circulating  blood. 

Similar  observations  were  made  on  a  second  film,  with  exactly 
similar  results,  by  the  late  Mr.  R.  W.  Newman  (of  the  Westminster 
Hospital),  whose  tmtimely  death  from  blood  poisoning,  contracted 
whilst  assisting  at  a  necropsy,  was  an  inexpressible  loss  to  his 
friends  and  his  profession. 


A  Simple   Wave-length  Spectroscope. 

Made  to  the  designs  of  E.  M.  Nelson  and  J.  W.  Gordon 
by  E.  &  J.  Beck,  Ltd. 

This  apparatus  (fig.  53)  has  been  designed  for  testing  colour  screens, 
but  is  suitable  for  many  other  purposes.  It  consists  of  a  Thorp's 
difiraction  grating  A  placed  at  the  centre  of  a  board,  on  one  side 
of  which  is  placed  a  slit  B.  Pivoted  on  the  centre  is  an  arm  C,  which 
carries  at  its  end  an  eye-piece  D,  in  the  focus  of  which  are  cross 
wires.  The  arm  C  has  an  index,  which  reads  direct  on  the  scale  E 
in  millionths  of  an  inch,  the  wave-length  of  the  light  against  which 
the  wires  are  set.  F  and  G  are  two  lenses,  one  for  collimating 
the  sUt  B,  and  the  other  for  focusing  to  the  eye-piece  D. 

The  chief  point  of  interest  about  the  apparatus  is  the  simple 
manner  in  which  the  scale  of  wave-lengths  is  obtained. 


Notes. 
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With  a  diffraction  grating  the  fonnula  which  connects  the  angle 
of  deviation  of  the  light  with  the  wave-length  is  as  follows — 

Sin  ^  =  ^     .  .         .  .     (1) 

where  0  =  the  angle  of  deviation, 
X  =  wave-length, 

A  =  the  centre  to  centre  distance  of  the  lines  of  the  diffrac- 
tion grating. 
Xow  if  the  lines  on  the  scale  E  are  ruled  parallel  to  the  central 
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Fig.  63. 


line  X  X,  their  distance  from  the  central  line  X  X  divided  by  the 
radius  of  the  circle  on  which  the  arm  C  swings  is  the  sine  of  the 

angle  of  deviation,  and  is  therefore  proportionate  to  -  or 


Sin  ^  =  jj  =  ^ 


(2) 


when  s  =  one  of  the  divisions  of  scale  E,  and  R  =  radius  of  circle. 
Tenths  of  an  inch  have  been  selected  as  being  a  convenient 
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measurement  to  make  the  divisions  of  iihe  scale  E,  and  the  neces- 
sary length  of  the  radius  of  the  circle  on  which  the  divisions  must 
be  read  is  given  as  follows. 

It  is  assumed  that  1  division  of  ^  inch  represents  loo^ooT^  ^^ 
an  inch,  therefore 

J  =  10»         .         .         .         .     (3) 


Therefore  from  (2)  and  (3) 


E  =  J  A  =  10»A 


This  shows  the  radius  of  curvature  that  is  required  in 
making  the  instrument,  and  a  series  of  parallel  lines  ruled  on 
the  scale  parallel  to  the  base  line,  ^  of  an  inch  apart,  complete 
its  graduation. 
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ZOOLOGY. 

VEBTEBBATA. 

a.  EmbryotOK.t 


Iffects  of  Alkalis  and  Acids  on  Developing  Ova  of  Sea-nrchin4 
B.  Moore,  H.  E.  Boaf,  and  E.  Whitley  point  out  that  in  nearly  all  cases 
of  malignant  disease  the  secretion  of  hydrochloric  acid  by  the  gastric 
gknds  is  stopped  or  greatly  reduced.  This  effect  is  not  due  to  local 
conditionB  in  me  stomach :  it  occurs  wherever  the  growth  is  situated.  It 
is  dae  to  a  change  in  the  distribution  of  salts  in  the  plasma  whereby  the 
iDcdinitj  is  increased  or  the  concentration  in  hydrogen  ions  diminished. 
Addition  of  small  amounts  of  alkalis  or  alkaline  salts  to  the  medium  in 
vhidi  sea-urchin  eggs  are  developing,  causes  at  first  an  increase  in  rate 
d  growdi  and  division,  but  as  the  amount  is  increased,  there  is  irregu- 
larity in  the  size  and  shape  of  the  cells  produced — nuclear  division  gets 
ihead  of  cytoplasmic  division.  With  further  increase,  division  stops. 
Accompanying  the  increased  stimulus  to  nuclear  division,  there  are  many 
icjpiad  forms  of  mitosis,  as  in  malignant  growths.  The  minutest 
aznoant  of  added  acid  has  an  inhibitory  effect  upon  growth  and  nuclear 
diyidon.  The  extreme  limits  at  which  life  and  cell-division  are  possible 
Ik  dose  together,  indicating  that  the  cell  is  extremely  sensitive  to  even 
sl^t  changes  in  the  hydrogen  and  hydroxyl  ion  concentration. 


of  Acids  and  Alkalis  on  the  Eggs  of  Plaice  and  Sea- 
IIre]ii]L.§ — ^E.  Whitley  has  made  experiments  on  the  effect  of  acid,  alkali, 
isd  certain  indicators  in  arresting  or  otherwise  influencing  the  develop- 

*  The  Society  are  not  intended  to  be  denoted  by  the  editorial  "  we/'  and  they 
do  not  hold  themselTes  responsible  for  the  views  of  the  authors  of  the  papers 
Bflied,  nor  for  any  claim  to  noTelty  or  otherwise  made  by  them.  The  object  of 
this  part  of  the  Journal  is  to  present  a  summary  of  the  papers  as  actually  pub- 
U^ied,  and  to  describe  and  iUustrate  Instruments,  Apparatus,  etc.,  which  are 
mth»r  new  or  have  not  been  previously  described  in  this  country. 

t  This  section  includes  not  only  papers  relating  to  Embryology  properly  so 
eaDed,  bot  also  those  dealing  with  Evolution,  Development,  Reproduction,  and 
lUied  subjects. 

t  Proc.  Boy.  Soo.,  Series  B,  Izzvii.,  No.  B  515  pp.  102-36  (30  figs.). 

i  Tom.  dt.,  pp.  187-49. 
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ment  of  the  eggs  of  Pleuronectes  platessa  and  Echinus  esctderUus.  He 
finds  that  the  amount  of  variation  from  the  normal  concentration  of 
hydrogen  and  hjdroxyl  ions  in  sea-water  which  the  ^gs  of  the  plaice 
mm  tolerate  is  very  small.  A  disturbance  of  the  eqimibrium  towards 
the  acid  side  is  much  more  fatal  than  the  opposite.  A  progressiye 
development  of  resistance  to  unfavourable  action  of  the  environment 
takes  place  in  proportion  to  the  age  of  the  eggs.  Phenolphthalein  is 
deadly  to  the  eggs  of  the  sea-urchin,  but  harmless  to  those  of  the  plaice, 
while  dimethyl  quickly  kills  the  latter,  and  appears,  if  anything,  to  have 
a  favourable  influence  upon  the  development  of  the  former. 

Artificial  ParthenogenesiB.* — Yves  Delage  points  out  that  the  mode 
of  action  of  the  various  agents  which  induce  artificial  parthenogenesis  is 
still  uncertain.  Diverse  methods  have  similar  results,  and  no  one  is 
effective  in  all  cases.  Even  an  osmotic  pressure  greater  than  that  of  the 
sea-water,  which  is  usually  very  effective,  is  not  indispensable,  for 
Delage's  experiment  with  starfish  ova,  subjected  to  the  influence  of 
carbon  dioxide  in  diluted  sea-water,  "hypotonic'*  in  relation  to  the 
normal  sea-water,  was  successful.  Much  seems  to  depend  on  the 
variable  condition  of  the  eggs  themselves,  and  on  the  temperature  of 
the  medium.  Acidification  is  favourable  to  parthenogenesis  m  the  ova 
of  starfish,  unfavourable  in  the  case  of  the  sea-urchin  (Strongylocentrotus). 
The  mixture  which  gave  best  results  was  thus  composed  :  sea-water, 
8  c.cm. ;  solution  of  pure  NaCl,  45  ccm. ;  distiUed  water,  72  c.cm.  ; 
sulphite  of  soda,  5  drops.  Delage  has  reared  plutei  which  lived  for 
2-6  weeks,  and  one  of  the  starfish  larvae  obtained  by  the  carbon-dioxide 
treatment  lived  for  over  four  months. 

Maturation  and  Fertilisation  in  Porpoise.t— W.  BubaschMn  noUs 
that  the  guinea-pig  has  an  ovulation  soon  after  parturition,  and  may 
then  be  inseminate.  If  copulation  does  not  occur  the  vagina  closes 
till  the  next  oestrus.  The  maturation  is  for  the  most  part  in  the  ovary. 
Two  polar  bodies  are  always  formed.  After  the  appeuranoe  of  the 
second  du'ective  spindle,  the  ovum  passes  into  the  Fallopian  tube,  where, 
or  in  the  lower  part  of  the  oviduct,  fertilisation  takes  place.  The 
process  of  fertilisation  is  described. 

Oolemma  of  Mammalian  Ovum.t  —  A.  Fischer  describes  the 
oolemma  of  the  mammalian  ovum  as  a  product  of  the  epithelium  whicb 
surrounds  the  ovum ;  its  growth  is  from  within  outwards  in  peripheral 
layers;  it  is  a  spongy,  homogeneous  sheath  formed  of  a  feltwork  oi 
dir^s  from  the  epithelial  cel^ ;  and  it  is  penetrated  until  the  period  oi 
maturation  by  fine  processes  connecting  the  epithelium  with  the  ooplasni 
and  playing  a  nutritive  role. 

Individuality  of  ChromoBome8.§  —  R.  Fick  has  subjected  to  i 
searching  criticism  the  whole  framework  of  conclusions  in  regard  tc 

*  Gomptes  Rendus,  oxli.  (1905)  pp.  1901-4. 

t  Anftt.  Hefte  xxix.  (1905)  pp.  60S-57  (4  pis.).  See  also  ZooL  Zentralbl.,  xiU 
(1906)  p.  216. 

X  Tom.  oit.,  pp.  555-89  (1  pL).    See  also  Zool.  Zentralbl.»  xili.  (1906)  p.  214. 

§  Aroh.  Anftt.  Phjsiol.  (Anat.  Abth.)  1906,  pp.  179-226.  See  also  Zool 
Zentralbl.,  xiii.  (1906)  pp.  206-7. 
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chromoeomes  and  tlieir  individnalitj,  and  finds  it  lacking  in  scientific 
secnritj.  It  seems  to  him  that  in  every  animal  there  is  a  peculiar 
mancenvring  of  the  chromatin,  adapted  to  the  physico-chemical 
exigencies  of  the  case.  As  regards  inheritance,  we  only  see  the  gross 
manoeavres  of  regiments,  so  to  speak,  and  we  cannot  argue  from  that  to 
the  behavionr  of  individual  combatants. 

Formation  of  Yolk  in  I^g  of  Sparrow.*— Dubuisson  finds  that  just 
before  the  formation  of  the  vitellus  begins,  the  central  zone  of  protoplasm, 
originally  homogeneous,  becomes  vacuolar.  The  periphery  remams  an 
annulus  of  granular  protoplasm.  The  nucleus  lies  tangentially  to  this 
annnlns,  quite  ecoentricaUy.  Yolk  plates  begin  to  be  deposited  peri- 
pherallv,  and  continue  to  appear  in  centripetal  order  in  concentric 
layetB. "  Different  types  of  volt-plates  are  described,  and  account  for  the 
oH  distinction  between  "  white  yolk  "  and  "  yeUow  yolk."  The  yellow 
Tolk  is  a  more  evolved  condition  of  the  white  yolk.  There  is  also  a  less 
important  centrifugal  formation  of  yolk. 

Hew  Theory  of  Sex-Production.t — E.  B.  Wilson  discusses  the 
theory  recently  developed  by  R.  Hertwig,J  which  is  antagonistic  to 
the  view  that  sex  is  already  determined  in  the  fertilised  egg.  lasakowitsch 
has  shown  that  in  SitnocephaliM  sex  production  shows  a  definite  relation 
to  temperature  changes.  At  24°  C.  there  is  a  continuous  production  of 
parthenogenetic  females,  with  only  an  occasional  male ;  a  reduction  to 
16^  C.  quickly  leads,  and  a  reduction  to  8°  C.  inunediately  leads  to  the 
appearance  of  males  and  to  the  production  of  winter  eggs.  Starvation 
bnngs  about  the  same  result.  Yon  Malsen  has  shown  that  in  DinophUus 
an  elevation  of  temperature  from  10°-12''  C.  to  25°  C.  changes  the  ratio 
of  male  and  female  eggs  from  1 :3  to  1 : 1  •  75  or  even  1:1.  R.  Hertwig, 
working  with  frogs,  was  inclined  to  think  that  higher  temperatures 
fetvonr^  the  production  of  females,  and  found  that  over-ripeness  or 
luider-ripeness  of  the  ^gs  led  in  every  case  to  a  large  excess  of  males. 
In  one  case  of  under-ripe  eggs  40  larvae  successfidly  re^ured  were  all 
males. 

Hertwig's  general  theory  is  that  the  ratio  between  the  nuclear  and 

the  protoplasmic  mass  f- j  tends  towards  a  normal  value  that  is  in  the 

bn^  nm  constant  for  the  species,  though  it  undergoes  cyclical  changes 
both  in  the  individual  cell  and  in  successive  generations  of  cells.    In 

ordinary  or  ''functional "  growth  the  value  of    -  decreases,  in  the  sub- 

sequent  *'  divisional  '*  growth  it  rises  above  the  normal,  in  cell-division 
the  normal  ratio  is  approximately  restored.  In  long  continued  vegeta- 
tive or  asexual  reproduction  there  is  a  gradual  permanent  increase  in  the 

value  of    ,  a  nuclear  hypertrophy,  which  is  remedied  by  conjugation. 

In  the  male  -  is  assumed  to  have  a  hieher  value  than  in  the  female,  and 
P 

•  Comptes  BenduB,  cxli.  (1905)  pp.  776-7. 

t  ScicDce,  ndii.  (1906)  pp.  189-91.  X  Verh.  Deutsch.  Zool.  Ges.,  1905. 
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any  inflnence  that  tends  to  increase  this  value,  whether  in  the  gametes, 
zygote,  or  developing  embryo,  favours  or  determines  the  production  of 

the  male  condition.      In  over-ripe  and  under-ripe  ova  the  ratio 

P 
has  a  high  value. 

Wil^n  points  out  that  the  central  assumption  rests  on  a  very  small 
basis  of  fact,  and  he  proceeds  to  show  that  even  that  small  basis  is 
unconvincing.  He  concludes  that  Hertwig's  theory  is  without  real 
foundation. 

'  Sexual  Differences  of  Chromosome  Groups.* — E.  B.  Wilson  brings 
forward  evidence  to  show  that  '*  idiochromosomes  '*  play  a  definite  role 
in  sex  production  in  Hemiptera.  In  at  least  four  genera,  Lygaus^ 
EuschistuSj  G(Bnu8y  and  Podisus^  both  sexes  show  the  same  number  of 
chromosomes,  but  the  small  idiochromosome  is  present  only  in  the 
male.  Stevens,  it  is  pointed  out,  has  independently  made  a  similar 
discovery  in  Tenebrio^  so  that  the  phenomenon  is  of  wide  occurrence  in 
insects.  The  author  concludes  that  the  heterotropic  or  "accessory" 
chromosome  has  become  unpaired  in  the  male  sex  through  the  disappear- 
ance in  that  sex  of  its  mate,  and  regards  this  as  a  complete  explanation  of 
the  fact  that  in  forms  possessing  the  heterotropic  chromosome  the  male 
number  is  odd,  and  one  less  than  the  female  number.  He  believes  that 
these  facts  may  give  the  basis  for  a  general  theory  of  sex-production. 

Formation  of  HsBmoglobin  in  the  Bmbryo.f — L.  Hugounenq  and 
A.  Morel  have  studied  in  this  connection  the  developing  ^gof  the  fowl. 
Hsematc^en,  probably  belonging  to  the  paranuclein  group,  has  at  first 
a  number  of  functions  in  the  egg.  It  contains,  besides  an  albumen  and 
a  ferruginous  pigment  (subsequently  differentiated  as  haemoglobin),  a 
reserve  of  sulphur,  phosphorus,  carbonate  of  lime,  and  magnesia. 

Metamorphosis  Independent  of  Nervous  System.^ — P.  Wintrebert 
finds  that  the  larvae  of  Salamandra  maculosa  proceed  normally  with 
their  metamorphosis  in  spite  of  the  destruction  of  a  posterior  portion  of 
the  spinal  cord  and  spinal  ganglia.  In  spite  of  the  absence  of  medullary 
centres  the  taU  of  the  larvae  of  Rana  and  Ali^  exhibits  the  normal 
phenomena  of  regression. 

Sexual  Selection.S — A.  Forel  alludes  to  recent  criticism,  e.g.  by 
Oroosll  and  LameerelT,  of  Darwin's  conclusion  that  female  aniinals 
sometimes  choose  the  more  decorative  males.  He  admits  that  there  is 
some  justice  in  the  criticism,  but  thinks  that  it  tends  to  go  too  far. '  A 
case  in  support  of  Darwin's  position  is  given.  A  peahen  that  had  never 
seen  a  peacock  was  brought  mto  the  presence  of  one  outside  the  breeding 
season.  She  flew  rather  than  ran  to  him  in  the  greatest  excitement,  and 
circled  round  about  him  in  obvious  admiration.  He  remained  qnite 
cold  and  reserved  until  the  advent  of  spring  brought  tJiem  together. 

•  Joum.  Exper.  Zool.,  iii.  (1906)  pp.  1-40  (6  figs.), 
t  Comptes  Bendus,  ozli.  (1905)  pp.  848-9. 
X  Tom.  cit.,  pp.  1262-4. 
§  Zool.  Jahrb.,  xxiii.  (1906)  pp.  819-20. 
i|  Hessische  Blatter  f.  Yolksunde,  iii.  heft  2,  8. 
f  L'Evolution  des  ornements  sexuels,  BruxeUes,  1904. 
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Forel  thinks  that  there  was  no  qnestion  of  any  direct  sexual  excitement ; 
the  peahen  was  simply  filled  witn  aesthetic  transport  at  the  novel  sight 
of  snch  a  beautiful  cock. 

Hi^h  and  Low  Dimorphism.* — G.  Smith  supplies  data  showing 
that  the  differentiation  of  the  males  of  many  species  of  Arthropods  into 
high  and  low  forms  is  of  wide  occurrence  in  distantly  related  groups 
which  show  a  high  d^^ree  of  sexual  differentiation.  The  high  and  low 
dimorphism  may  be  facultative,  as  in  those  cases  in  which  the  low  male 
by  erowth  passes  through  an  intermediate  condition  to  the  high  male  ; 
Gt  definitive,  as  in  those  cases  where  growth  ceases  on  the  assumption  of 
the  mature  condition.  The  extent  of  development  of  the  secondary 
sexual  characters,  i.e.  their  "  highness "  or  "  lowness,"  is  strictly  corre- 
lated with  that  of  the  primary  sexual  development.  This  latter  is 
largely  influenced  by  particular  conditions  of  Ufe,  e.g.  by  nutrition  and 
by  the  presence  of  particular  parasites,  and  it  appears  that  such  in- 
fluences have  operated  continuously  in  specific  d^erentiation.  As  we 
are  here  dealing  with  the  reproductive  organisation,  there  is  not  the 
same  St  priori  difficulty  in  the  transmission  of  such  affections  as  exists  in 
where  the  body  only  is  influenced. 


Aortie  Arches  in  Mammals.! — H.  Lehmann  finds  that  in  both  pig 
and  rabbit  embryos  six  aortic  arches  arise.  In  the  pig  there  is  a  com- 
jfete  fifth  arch  on  about  the  twenty-first  day  of  development.  There  are 
abo  two  entodermal  pouches  between  the  fourth  and  sixth  arches.  The 
radimentary  fifth  in  the  rabbit,  arising  at  about  eleven-and-a-half  days^ 
is  leas  complete.  Semnants  of  the  first  and  second  transitory  arches  are 
persistent  in  the  pig,  so  that  parts  of  six  aortic  arches  exist  simulta- 
neooslj.  The  subclavians  begin  from  the  dorsal  aorta  and  shift  forward 
in  front  of  the  union  of  the  aortic  roots.  The  pulmonary  arteries  arise 
w  symmetrical  vessels  from  each  sixth  arch,  and  in  the  pig  become 
asymmetrical  by  union  of  the  stems  from  both  sides,  reaching  the  con- 
dikon  figured  bv  Eathke.  This  is,  however,  a  secondary  condition, 
Arir  symmetrical  origin  having  been  pointed  out  by  Bremer. 

h*  Hifltolonr. 

Dual  Force  of  the  Dividing  CelLf — ^M.  Hartog  records  a  series  of 
experiments  upon  the  forces  of  the  dividing  cell.  His  more  important 
conclusions  may  be  briefly  indicated.  The  cytoplasmic  figure  of  the 
dividing  cell  is  a  strain-figure,  under  the  action  of  a  dual  force,  analogous 
to  magnetism,  and  still  more  to  statical  electricity ;  without  prejudice  as 
to  its  nature,  it  \&  termed  "  mitokinetic  force,"  or  "  mitokinetism."  By 
comparison  with  magnetic  models,  it  is  found  that  the  spindle-fibres  and 
wtzal  rays,  the  Hautschicht  of  the  cytoplasm,  the  nuclear  wall,  and  the 
free  chromosomes  along  the  cell-spindle,  must  all  be  of  high  permeability 
to  mitokinetism  as  compared  with  the  other  structures  of  the  cell. 
Detailed  comparisons  with  magnetic  models  are  given.    It  is  found 

•  Mitth.  Zool.  Stat.,  Neapel,  xvU.  (1906)  pp.  312-40  (2  pis.  and  18  figs.), 
t  ZooL  Jahrb.  Abt.  Anat.,  xxii.  (1905)  pp.  887-484  (4  pis.). 
I  Proc.  Roy.  Soc.,  Series  B,  Ixxvi.  (1905)  pp.  548-67  (8  figs.). 
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that  a  spindle  figure  can  only  be  obtained  in  a  field  with  the  two  unlike 
poles  of  a  dual  force.  Diffusion,  osmosis,  and  surface  tension  cannot  be 
the  forces  involved  in  the  spindle.  Further,  since  an  isolated  magnetic 
pole  cannot  exist,  it  is  obvious  that  the  cell-fields,  being  in  three 
dimensions,  and  with  isolated  unlike  poles,  cannot  be  due  to  magnetism. 
It  is  not  impossible  that  the  field  may  be  produced  by  stati^  elec- 
tricity, but  of  this  at  present  there  is  no  proof. 

Studies  on  Chromosomes.* — E.  B.  Wilson  finds  that  the  chromo- 
somes which  have  been  called  by  Montgomery  "  heterochromosomes " 
in  Hemiptera,  include  three  distinct  forms,  provisionally  termed  (a)  the 
paired  microchromosomes,  or  m-chromosomes ;  {b)  the  idiochromosomes  ; 
(c)  the  "  accessory,"  or  heterotropic  chromosomes.  The  structure,  re- 
lations, and  behaviour  of  these  are  discussed  in  the  present  two  papers, 
and  it  is  concluded  that  the  facts  support  the  general  theory  of  the 
individuality  of  chromosomes,  the  theory  of  Montgomery  in  r^ard  to 
synapsis,  and  that  of  Sutton  and  Boveri  regarding  its  application  to 
Mendelian  inheritance ;  and  they  point  towards  a  definite  connection 
between  the  chromosome  group  and  the  determination  of  sex. 

Histology  of  Mammalian  NostrlLf  —  B.  [Eormann  gives  a  com- 
parative account  of  the  histological  structure  of  the  nasal  vestibule  in 
various  domestic  mammals,  and  of  the  diverticulum  nasi  of  the  horse. 
The  vestibulum  nasi  differs  as  to  its  extent  in  different  mammals :  it  is 
covered  bv  a  many-layered  fiattened  epithelium  and  with  a  papillary 
body,  and  contains  glands  reaching  to  the  sub-mucosa.  Theee  are 
tubular  glands  of  a  serous  character.  The  covering  of  the  waU  of 
the  diverticulum  nasi  of  the  horse  is  not  a  mucous  membrane.  It  is  a 
direct  continuation  of  the  outer  skin,  from  which,  however,  it  is  dis- 
tinguished by  the  possession  of  only  quite  thin  and  weak  hairs.  It 
contains  numerous  sebaceous  glands  in  the  corium,  and  abundant  sweat- 
glands  in  the  sub-cutis.  Between  this  integumental  layer  and  the  true 
nasal  mucous  membrane,  which  has  ciliated  epithelium,  there  is  a  small 
band  of  vestibular  mucous  membrane  very  rich  in  serous  glands. 

Skin  of  Eeptile8.:|: — F.  Erauss  has  investigated  the  relations  of 
epidermis  and  cutis  in  Lizards  and  Crocodiles.  He  describes  the  de- 
velopment of  the  cutis  from  the  rete  Malpighi,  and  notes  in  the  skin  of 
many  adult  reptiles — especially  in  the  looser  connective  tissue  of  the 
scales — frequent  suggestions  of  embryonic  conditions.  As  such  may  be 
quoted  gelatinous  tissue  between  the  cutis  and  epidermis.  The  relation 
between  the  epithelial  fibres  of  the  epidermis  cells  and  the  connective 
tissue  fibres  below  the  epithelium  is  also  described. 

Amphioxus  Brain.§  —  L.  Edinger  describes  various  hitherto  on- 
known  features  in  the  central  nervous  system  of  Amphioxus.  The 
central  canal  of  the  spinal  cord  shows  an  anterior  widening — the  brain 
vesicle  whose  degree  of  development  in  mature  animals  appears  to  be 

♦  Joum.  Exper.  ZooL,  ii.  (1905)  pp.  371-405  (7  figs.)  and  607-46  (4  figs.). 

t  Anat.  Anzeig.,  xxviii.  (1906)  pp.  6-16  (1  fig.). 

X  Arch.  Mikr.  Anat.,  Ixvii.  (1906)  pp.  819-63  (2  pis.  and  14  figs.). 

§  Anat.  Anzeig.,  xxviii.  (1906)  pp.  417-28  (16  figs.). 
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TBriable.  This  anterior  cavity  is  broader  and  lower  than  the  spinal 
cazuJ.  It  is  lined  by  epitheliom  which  is  continnoos  with  that  of  the 
ktter.  An  account  is  ^iven  of  the  olfactory  nerve,  the  frontal  organ, 
tiie  pigment  spot  and  its  nerves,  the  ganglionic  dorsal  apparatus,  and 
the  dorsal  giant  cells  of  the  frontal  section — the  oblongata  of  authors. 

Growth  and  Renewal  of  Dermis.* — Ed.  Retterer  concludes  that  the 
phenomena  of  embryonic  development  and  adult  histogenesis  are  practi- 
cally the  same  as  re^u^  the  dermis.  The  germinal  epitheUum  furnishes 
roperficially  the  mucous  or  corneous  elements,  and,  internally,  the  cells 
which  are  transformed  into  denser  connective  tissue  (dermis)  and  reti- 
cular tissue  (lymphoid).  The  epithelium  is  the  initial  tissue,  forming 
epidennic  elements  which  are  desquamated  off,  and  deeper  elements 
wch  form,  add  to,  and  replace  the  constituents  of  the  dermis. 

Pathological  Nature  of  Holmgren's  Canaliculi  in  Nerve  Cells.t 
B.  Legendre  maintains  that  the  *' Saf tkanalchen "'  which  Holmgren 
described  in  1900  in  the  snail — ^fine  prolongations  from  interstitial  cells 
entering  the  nerve  cells — are  well-lmown  neuronophagous  phenomena, 
doe  to  a  kind  of  phagocytosis  on  the  part  of  the  neuroglia  cells. 

Structure  of  Oas-Oland  in  Swim-Bladder.f — Earolina  Reis  and 
J.  Nnsbaum  give  an  account  of  the  minute  structure  of  the  epithelial 
body  or  gas-gland  of  species  of  Ophidiumy  and  of  the  disruptive  process 
by  which  gas  is  evolved.  They  fdso  discuss  the  "  oval "  which  functions 
u  an  elastic  pressure-regulator,  evaginating  and  invaginating,  and 
thereby  affecting  the  gaseous  content  of  the  bladder. 

Whitening  of  Hairs  and  Feathers  in  Winter.§~El.  Metchnikoff 
idheres  to  his  previous  conclusion  that  "  chromophagous  "  cells  transport 
the  pigment  from  hairs  into  the  skin  or  to  the  surface.  The  theory  that 
the  blanching  is  due  to  gas  cannot  suffice,  for  the  gas  is  only  in  the 
medullary  portion  of  the  hairs.  He  has  made  observations  on  Lepus 
variaMiSy  Lagaptis  albus^  and  L.  alpinusy  on  a  hen  which  began  to  turn 
white,  and  has  found  the  chromophagous  cells  at  work. 

Shape  of  Human  lirythrocytes.ll — H.  E.  Radasch  finds  that  the 
majority  of  the  erythrocytes  in  the  circulating  blood  of  foetus  and  adult 
are  bell-shaped.     On  exposure  to  air  the  bells  collapse  and  become  disks. 

O'  a«neral.i 

Origin  of  the  Deep-Sea  Fauna.lT — ^A.  E.  Ortmann  argues  that  the 
present  deep-sea  fauna — adapted  to  very  low  temperature — ^must  have 
&d  an  origin  subsequent  to  the  polar  cooling,  which  probably  occurred 
in  Tertiary  ages,  rart  of  the  fauna  may  be  autochthonous,  adapted 
bom  previously  existing  Mesozoic  or  pre-Tertiary  forms  which  had 

*  Jomn.  de  1' Anat.  PhyBiol.  xlU.  (1906)  pp.  297-S04. 
t  Comptes  Bendus,  oxli.  (1905)  pp.  1265-7. 
X  Anftt.  Anzeig.,  xxviii.  (1906)  pp.  177-91  (2  pis.)* 
§  Comptes  Bendus,  oxlii.  (1906)  pp.  1024-8. 
I  Antkt,  Aiueig.,  xxviii.  (1906)  pp.  600-4. 

4  Bi^th  Intemat.  Qeograph.  Oongress,  1905,   pp.  618-20.    See  also  Zool. 
ZeatnlhL,  xiii.  (1906)  pp,  d02-8. 
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peopled  the  deep  sea  before  it  acquired  a  low  temperatore.  Another 
part  may  be  referred  to  a  Tertiary  migration  from  littoral  regions  at  both 
poles :  the  northern  contingent  derived  from  an  ancient  Mesozoic  Medi- 
terranean fauna,  the  southern  contingent  derived  from  an  ancient 
Pacific  fauna.  Another,  but  less  probable,  mode  of  origin  would  be  a 
direct  migration  from  tropical  littoral  faunas. 

Slime-Formation  in  the  Sea.*  —  C.  Cori  describes  the  occurrence 
of  inunense  quantities  of  slime  in  the  Oulf  of  Trieste  in  the  summer 
of  1905.  It  was  so  marked  that  it  lessened  the  number  of  pelagic 
organisms,  smothered  many  littoral  forms,  and  fouled  the  nets  of  flie 
fishermen.  It  was  mainly  due  to  encysting  Peridine®,  and  seoondarilj 
to  BaciUariaceaB. 

Anhydrobiosis,  Parthenogenesis,  and  Phototropism.t  —  O.  Bohn 
calls  attention  to  the  fact  that  Giaitl  has  induced  artificial  partheno- 
genesis in  the  eggs  of  starfish  by  physical  and  chemical  dehydration^ 
and  subsequent  exposure  to  the  exciting  action  of  the  sea-water.  So, 
Bohn  points  out,  there  is  physical  and  chemical  dehydration  in  supra- 
littoral  animals,  like  Littorina  rudis  and  Harpacticus  fidvuSy  when  the 
tide  is  out,  and  an  extraordinary  excitation  when  the  tide  comes  in 
again.  There  is  very  marked  negative  phototropism  ;  there  are  ex- 
tremely active  movements  which  have  an  optic  origin.  There  is  an 
established  vital  periodicity  determined  by  the  tides,  for  even  in  an 
aquarium,  although  the  desiccation  or  intoxication  persists,  the  creatures 
awake  from  their  torpor,  and  with  mathematical  precision  make  for  the 
shaded  regions.  We  do  not  foUow  the  argument,  but  the  author  says 
there  is  a  complete  parallelism  between  artificial  parthenogenesis  and 
phototropism. 

Fauna  of  Natal.J — Ernest  Warren  presents  the  first  report  of  the 
Natal  Government  Museum,  which  shows  in  the  text  and  by  tne  illustra- 
tions what  arrangements  have  been  made  to  preserve  and  exhibit  for 
museum  purposes  the  fauna  and  flora  of  Natal.  The  report,  which  says 
much  for  the  industry  and  thoughtfulness  of  the  director,  includes 
catalogues  of  ethnological  exhibits,  and  of  the  mammals,  birds,  reptiles, 
amphibians,  fishes,  invertebrates,  fossils,  etc. 

Peripheral  Nervous  System  of  Mammal8.§ — E.  S.  London  and 
D.  J.  Pesker  have  investigated  various  embryos  of  white  mice  as  regards 
the  nerve  endings  in  striped  and  smooth  muscle,  and  especially  in 
heart  muscle.  Tney  describe  the  finer  structure  of  the  ganglion  cells 
of  the  heart,  and  the  sensory  cells  of  the  inner  ear.  In  the  tympanal 
waU  of  the  cochlear  canal  the  outer  and  inner  hair  cells  develop  as  cells 
pointed  at  the  lower  end.  Gradually  from  the  ganglion  ceUs  there 
grow  out  spu^l  fibrils  which  are  directed  to  the  lengthening  point  of  the 

*  Archiv  Hjdrobiol.  Planktonkunde,  i.  (1906)  pp.  886-91.  See  also  ZooL 
Zentralbl.,  ziu.  (1906)  pp.  300-1. 

t  Gomptes  Bendus,  cxli.  (1905)  pp.  1260-2. 

{  First  Report  of  the  Natal  Govemment  Museum,  year  ending  December  1904, 
(Pietennaritzburg,  1906)  185  pp.,  14  pis. 

§  Aroh.  Mikr.  Anat.,  Ixvii.  (1906)  pp.  803-18  (3  pis.). 
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forenamed  cells  and  which  presumably  unite  with  them.  In  the  process 
of  development  there  is  an  evident  stimnlns  towards  the  formation  of 
a  fihrilltf  net  from  the  granular  content  of  the  protoplasm  of  the  sense- 
celL 

^e  of  Spalax  typhlus.* — J.  SzaluUl  describes  the  degenerate  eye 
of  this  *^  blind  mouse.""  There  is  no  eyelid  opening  ;  the  eye  lies  in  a 
closed  conjunctival  sac  ;  and  the  light  can  only  enter  through  the  skin. 
All  the  essential  parts  are  present,  but  they  remain  undifferentiated. 
Thus  the  anterior  and  posterior  basal  membranes  are  lacking  in  the  cornea ; 
the  dioroid  is  not  separated  from  the  sclerotic ;  the  cilmrv  bodies  are 
whoUj  due  to  folds  of  the  pigment  layer  of  the  retina ;  the  retina  is 
relatively  undifferentiated ;  the  lens  is  a  mass  of  irregular  cells,  under- 
going disruption ;  the  anterior  wall  of  the  lens  is  directly  apposed  to 
the  poeterior  surface  of  the  cornea ;  the  arteria  hyaloidea,  as  an 
onbiyonic  vestige,  is  always  demonstrable ;  the  eye-muscles  are  quite 
absent,  but  the  Harderian  gland  is  unusually  large. 

Relationships  of  the  Tarpan.t— J.  Cossar  Ewart  concludes  that  the 
Tarpan,  once  conmion  in  the  east  of  Europe,  cannot  be  regarded  as  a 
(rue  wild  species.  It  may  be  assumed  that  the  Tarpan  herds  were 
derived  from  at  least  three  primitive  stocks,  viz.  (1)  from  a  variety  or 
speciefl  identical  with  or  closely  related  to  the  wild  horse  (Equus 
pr^v€il8kif)  still  surviving  in  Central  Asia ;  (2)  from  a  variety  having 
the  characteristics  of  the  Celtic  pony  (E.  e,  ceUicwi) ;  and  (3)  from  a 
variety  resembling  the  forest  horse  {E,  c.  typkm).  The  variety  of 
characters  seen  in  the  Tarpans  suggests  this  multiplex  origin.  Experi- 
mente  in  .progress  may  settle  what  nart  Prejvalsky's  horse  haa  in 
fonning  the  Tarpan.  The  author  adheres  to  his  general  view  that 
domesticated  horses  have  had  a  multiple  origin,  and  include  plain  as 
well  as  striped  forms  amongst  their  less  remote  ancestors — have  not,  in 
fact,  as  Darwin  thought,  descended  from  a  single  dun-coloured,  more  or 
ksB  striped,  primitive  stock. 

Arrangement  of  Bronchial  Blood  Vessels.^— W.  S.  Miller  gives 
an  account  of  the  arrangement  of  the  vessels  in  the  bronchi  and  their 
relation  to  the  pulmonary  vessels.  They  are  directly  connected  with  the 
pulmonary  vein,  and  can  be  only  partiaUy  injected  from  the  pulmonary 
artery  when  the  pulmonary  vein  is  clamped,  and  then  by  a  backward 
flow  along  the  venous  radicles  which  arise  from  the  bronchi. 

Cranial  Nerves  in  Chick.§ — F.  W.  Carpenter  gives  an  account  of 
the  anatomy,  histology,  and  development  of  the  oculomotor  nerve,  the 
ciliary  ganglion,  and  the  abducent  nerve  in  the  chick.  There  is  also  a 
discussion  of  the  migration  of  the  medullary  cells,  the  histogenesis  of  the 
iKmaxons,  the  nature  of  the  ciliary  ganglion,  and  the  homologies  of  the 
oculomotor  and  abducent  nerves. 

•  M«th.  Nat.  Ber.  Ungam.,  xx.  (1906)  pp.  272-88  (5  figs.). 

t  Proc.  Boy.  Soc.  Edinburgh,  xxvi.  (1906)  pp.  7-21  (3  pis.  and  2  figs.). 

t  Ansl.  Anzeig.,  xxviu.  (1906)  pp.  482-6  (3  figs.) 

{  Bull.  Mas.  Comp.  Zool.  Harvard,  xlviii.  (1906)  pp.  141-229  (7  pis.). 
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Notes  on  Sea  Snakes.* — T.  V.  R.  Aiyar  communicates  some  in- 
teresting notes  on  some  sea-snakes  caught  at  Madras.  They  occur  all 
the  year  round,  but  are  more  abundant  during  the  cold  weather  (October 
to  February).  Big  snakes  generally  approach  the  shore  at  night.  The 
small  head  and  attenuated  neck  are  specially  adapted  to  penetrate  into 
crannies  among  the  rocks.  In  the  young  there  are  often  bright  bands 
and  streaks  winch  grow  dull  afterwsoxls.  Almost  all  the  forms  are  fish- 
eaters,  but  crustaceans  were  also  found  in  the  gut.  The  ecdysis  takes 
place  in  piece-meal  fashion,  and  the  interesting  fact  is  noted  that  some 
specimens  kept  in  fresh-water  underwent  the  process  of  moulting  more 
or  less  like  the  land  snakes.  Not  a  few  bore  barnacles  and  epizoic 
hydroids.  Once  out  of  their  native  element,  the  sea-snakes  generally 
become  quite  helpless  and  appear  blind,  except  Distera  viperina. 

Cranial  Nerves  of  Varanus  Bivittatus.t — Orace  B.  Watkinson 
supplies  a  marked  deficiency  in  our  knowledge  by  giving  an  anatomical 
account  of  the  cranial  nerves  in  this  lizard.  The  whole  subject  has  been 
much  neglected  as  far  as  Reptiles  are  concerned. 

Reptiles  and  Amphibians  of  Russia.^ — ^A.  Nickolsky  has  published 
a  detailed  account  (in  Russian)  of  the  Reptiles  and  Amphibians  of  the 
country. 

Tadpoles  Caught  by  Bladderwort.§ — ^W.  Bath  describes  the  capture 
and  imprisonment  of  small  tadpoles  by  the  bladders  of  UtrictUaria 
vtUgaris.  Sometimes  the  head  is  caught  at  the  "  door,*'  sometimes  the 
tail,  sometimes  the  tadpole  gets  quite  inside.  The  imprisoned  animals 
may  live  for  some  days  inside  the  bladder. 

Meristic  Variations  in  Toad.]| — Seitaro  Goto  describes*some  inte- 
resting variations  in  the  vertebral  column  of  Bufo  vulgaris,  e.g.  bifid 
transverse  processes  of  third  vertebra ;  fusion  of  sevendi  and  eighth ; 
sacrum  formed  by  ninth  vertebra  on  the  right  side,  and  by  the  ninth 
and  tenth  on  the  left ;  sacrum  formed  entirely  by  the  tenth,  the  ninth 
being  small  and  fused  to  the  tenth.  He  also  reports  the  occurrence  of 
two  spleens  with  separate  arteries. 

Fossil  Flying  Fishes. IT— 0.  Abel  describes  under  this  title  the 
"  ganoids,"  with  large  pectoral  fins,  occurring  in  the  Trias  of  Austria, 
Gkrmany  and  Italy,  e.g.  Thoracopterus  tnederristi  and  Oigantopterus 
telleri  g.  et  sp.  n.,  and  Dollopterus  {Dolichopterus)  volitans.  There  is  a 
marked  convergence  in  shape  and  in  pectoral  fins  to  the  modem  Exo^ 
ccUus.  A  consideration  of  the  so-called  "flying  fishes"  of  the  chalk 
(jOhirothrix)  leads  the  author  to  believe  that  they  were  inhabitants  of 
deep  water,  and  did  not  use  their  fins  for  skimming  through  the  air. 
The  whole  question  of  the  adaptation  of  fins  for  "  flight "  is  discussed. 

♦  Journ,  and  Proo.  Asiatic  Soo.  Bengal,  ii.  (1906)  pp.  69-72. 
t  Morph.  Jahrb.,  rav.  (1906)  pp.  460-72  (3  pis.). 
X  Mem.  Acad.  Imp.  Sci.  St.  Petersbourg,  xvii.  (1905)  pp.  1-617  (2  pig.), 
§  SB.  Ges.  Nat.  Freimde  Berlin,  1906,  pp.  163-6  (2  figs.).* 
U  Annot.  Zool.  Japon,  v.  (1906)  pp.  267-81  (8  figs.). 

\  Jahrb.  k.k.  geol.  Beichanst.,  Ivi.  (1906)  pp.  1-88  (3  pis.,  18  figs.).  See  alaa 
Geol.  Mag.,  Decade  V.,  Ui.  No.  6  (1906)  pp  271-2. 
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Bespiiation  in  Bony  Fishes  * — ^Taco  Eniper  has  experimented  with 
B€^bu8  fluviatUiSy  TeUstes  mtUicelliiSy  and  Gyprinus  auratus.  Inspiration 
involves  the  opening  of  the  mouth,  the  lowering  of  the  floor  of  the 
month,  and  a  moderate  dilatation  of  the  opercnlnm.  In  this  phase  the 
gill-clefts  are  closed,  and  the  water  enters  only  bj  the  mouth. 

Expiration  involves  closing  the  mouth,  raising  the  floor  of  the  mouth, 
a  posterior  dilatation  of  the  operculum  and  the  associated  membrane. 
In  this  phase  the  gill-clefts  are  open,  and  the  water  passes  out  only 
by  them. 

At  the  end  of  expiration  there  is  a  rapid  approximation  of  the  oper- 
colum  to  the  body,  ending  the  respiratory  series  of  movements.  The 
moQih  begins  to  open  again,  and  a  new  inspiration  sets  in. 

Oerman  Carp  in  United  States.! — ^-  J-  (^ole  discusses  this  subject 
from  the  economic  standpoint.  In  a  very  full  paper  he  gives  much 
interesting  information  regarding  the  habits  of  Gyprinus  carpio^  such 
as  migrations,  hibernation,  vitality,  feeding,  and  brewing  ;  its  diseases, 
paracdtes,  and  eneifiies ;  its  economic  relations  and  food  value,  etc.  Its 
presence  in  the  United  States  does  not  appear  to  be  greatly  appreciated, 
although  it  is  recognised  that,  like  the  English  sparrow,  it  has  come  to 
stay  and  cannot  be  exterminated.  Suggestions  are  made  as  to  how  to 
use  it  to  the  best  advantage. 

Saw  of  the  Sawfishes.^ — P.  Pappenheim  discusses  the  significance 
of  the  saw  in  Pristiophorus  and  Fristis.  The  few  observers  who  have 
seen  the  animals  living  have  not  reported  the  real  use  of  the  saw.  In 
die  stomach  of  FrisiiophortM,  Pappenheim  found  vertebrsB,  jaw-frag- 
ments, etc.,  of  fish ;  in  PrisUs  he  found  cycloid  scales,  vertebrae,  remains 
(rf  crostaceans,  etc.  The  articulation  of  the  skull  with  the  vertebral 
oohunn  is  peculiar  in  PrisUophoruSy  and  allows  a  vertical  movement  of 
the  skull,  as  well  as  a  rotation  on  its  long  axis.  It  seems  likely  that  the 
saw  is  used  primarily  for  rapid  grubbing  and  burrowing  in  the  mud  and 
gravel.  There  may  also  be  an  accessory  protective  function,  but  there 
is  no  evidence  of  the  saw  being  used  as  a  weapon  for  ranmiing. 

Abnormal  Dogfish.§ — 0.  P.  Mudge  describes  a  strange  abnormality 
in  SeyUium  cameula.  The  stomach  was  turned  inside  out  and  everted 
into  the  pharyngeal  cavitv.  That  the  condition  was  a  permanent  one  is 
diown  by  the  great  length  of  the  lieno-gastric  artery  and  by  other  con- 
ditions. At  quite  an  early  stage  in  the  differentiation  of  the  primitive 
gitfi,  Uie  proximal  loop  of  the  stomach  probably  became  gradually  everted, 
this  eversion  setting  up  on  one  side  a  tension  upon  the  lieno-gastric 
aiteiy  which  grew  with  the  growth  of  the  everted  sac,  and,  on  the  other 
side,  a  tension  upon  the  proximal  loop  of  the  stomach  near  its  junction 
with  the  distal  loop,  which  resulted  in  the  formation  of  a  peculiar  tri- 
angular invaginated  csscal  pouch. 

•  Atti  Rend.  R.  Aocad.  Lincei  Roma,  xv.  (1906)  pp.  385-94  (9  figs.). 
•  t  DefpX.  of  Commerce  and  Labor,  Bureau  of  Fisheries :  Appendix  to  Report  of 
CommiwionerB  of  Fisheries,  Washington,  1905,  pp.  523-641  (3  pis.). 
X  SB.  Gee.  Nat.  Freunde  Berlin,  1905,  pp.  97-102. 
{  ZooL  Anzeig.,  zxx.  41906)  pp.  278-80  (1  fig.). 
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Accessory  Fins  in  Raia  batis* — J.  Bennie  records  two  cases  of 
Rata  batis  in  which  in  the  mid-dorsal  line  there  occurred  accessoiy  fins 
of  somewhat  complex  stmcture.  Although  median  in  position,  they 
appear  to  be  of  the  nature  of  paired  fins.  In  one  a  combination  of  fin 
structures  occurred  which  is  representative  of  different  phylogenetic 
stages  in  the  evolution  of  the  Elasmobranch  fin. 

Chorda  Tympani  in  Microtus.f — Y*  E.  Enmiel  has  made  out  the 
following  in  the  development  of  the  chorda  tympani  in  Microtus.  In 
the  earlier  stages  it  passes  behind  and  underneath  the  spiracular  cleft. 
In  later  stages  it  occupies  a  position  over  and  in  front  of  the  closed  end 
of  the  spiracular  cleft.  It  is,  therefore,  a  post-spiracular  nerve,  and  is 
to  be  considered  as  the  homologue  of  a  post-trematic  nerve  of  fishes  and 
amphibians. 

Jaw  and  Branchial  Muscles  in  Blasmobranchs-t — G.  E.  Marion 
describes  the  mandibular  and  pharyngeal  muscles  of  Acanthias  and  Baia. 
In  the  latter,  as  might  be  expected  from  its  shape,  {i  few  muscles  are 
developed  which  are  not  found  in  the  dogfish.  These  are  the  levator 
and  depressor  of  the  rostrum,  and  the  cerato-hyomandibulans,  which 
from  its  position  seems  adapted  to  the  protrusion  of  the  jaws.  Apart 
from  these  the  two  forms  studied  agree  very  closely.  The  deeper  ventaral 
longitudinal  muscles  of  Raia  are  described  for  the  first  time. 

Membranous  Labyrinth  in  Shark8.§ — Charles  Stewart  describes 
this  organ  in  five  genera  not  dealt  with  by  Retzius  in  his  monograph. 
There  is  a  considerable  resemblance  in  the  labyrinths  of  Notidanus  and 
L(Bmargu8.  In  Lamna  comubica  there  is  fusion  of  portions  of  the  two 
•divisions  of  the  utricle,  forming  a  structure  which  has  a  close  superficial 
resemblance  to  the  sinus  superioris  utriculi  of  Teleosts ;  the  cavities, 
however,  remain  distinct  Alopecias  vulpes  shows  a  similar  characteristic  ; 
here  the  resemblance  to  the  Teleostean  sinus  is  even  more  marked. 

Structure  and  Relations  of  Mylo8toma.|| — C.  R.  Eastman  points 
out  the  intimate  structural  resemblance  between  Mylostoma  and  Dini- 
cMhySy  and,  taking  these  forms  as  typical  examples  of  Arthrodires,  com- 
mres  their  general  organisation  with  that  of  Neoeeratodus  and  other 
Bipnoan  fishes.  Evidence  is  given  for  associating  Arthrodires  with 
Dipneusti,  and  their  relations  to  fossil  and  recent  members  of  the  sub- 
class are  considered.  A  summary  is  also  given  of  the  leading  facts  in 
the  evolutionary  history  of  Dipnoans  since  their  first  appearance  in  the 
Lower  Devonian  until  their  decadence,  bordering  upon  extinction,  in 
the  modem  fauna. 

Acromerite  of  Amphioxus.f — B.  Hatschek  finds  that  the  ''rostral 
episomite  process  "  in  Amphioxus  contains  an  elongated  cavity,  extending 
lateraUy  to  the  notochord,  and  representing  a  direct  continuation  of  the 

•  Anat.  Anzeig.,  xxviiL  (1906)  pp.  428-81  (2  figs.). 

t  Joum.  Comp.  Neurol,  u.  Psychol.,  xiv.  (1904)  pp.  411-17. 

i  Tufts  College  Studies,  ii.  (1905)  No.  1  (Scientific  series)  pp.  1-34. 

§  Joum.  Linn.  Soc.  (Zool.)  xxix.  (1906)  pp.  407-9  (1  pi.). 

n  BuU.  Mus.  C}omp.  Zool.,  1.  (1906)  pp.  1-29  (5  pis.). 

i  Morphol.  Jahrb.,  xxxv.  (1906)  pp.  1-14  (1  pL). 
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first  mjocoel.  The  ^^roetral  epiBomite  process**  contains  no  special 
"myomerite."  The  sonsalled  first  myomerite,  which  in  young  larvsB 
extends  without  limitation  in  a  long  rostral  myomerite  process,  does  not 
go  so  far  forward  in  the  fully  formed  animal,  but  ends  about  the  cerebral 
vesicle.  From  its  anterior  margin  a  long  triangular  anteriorly  pointed 
tendon  is  given  off,  which  is  attached  to  the  median  wall  of  the  episo- 
mite  process. 

The  first  sclerocoel  extends  only  as  far  forward  as  the  muscle ;  it  is 
not  only  dorsally  but  also  ventrally  closed  off  from  the  myocoel,  being 
only  connected  with  it  ventrally  at  the  posterior  end  of  the  segment. 
At  the  anterior  margin  of  other  typical  myomerites  there  are  tendon- 
fibres  which  penetrate  into  the  myoseptum  in  front. 

The  last  episomite  gives  off  posteriorly  on  each  side  a  hollow  "  ter- 
minal episomite  process,'*  extending  laterally  along  the  notochord.  In 
its  median  wall  there  is  a  delicate  terminal  tendon  continued  from  the 
last  myomerite.  Thd  last  myoccbl  is  imperfectly  separated  from  the 
penultimate  myocoeL 

Tonicata. 

New  Oenofl  of  Synasoidian.* — ^Asajiro  Oka  describes  Aphamhran- 
chion^  a  new  genus  of  Synasddian  from  the  coasts  of  Japan.  It  is, 
perhaps,  to  be  regarded  as  within  the  family  Distomidae,  if  the  diagnosis 
of  the  family  is  somewhat  enlarged.  The  most  striking  peculiarity  is 
that  the  branchial  sac  is  very  degenerate  and  almost  indistinct.  The 
thorax  is  so  relatively  minute  that  it  appears  simply  as  an  inconspicuous 
appendage  at  the  anterior  end  of  the  weU-developed  abdomen.  Extremely 
sinall  point-like  apertures  arranged  in  transverse  rows  represent  the 
branchial  clefts,  and  there  is  no  dorsal  lamina.  This  interesting  new 
fype  is  named  Aphamhranchion  japonicum. 

Development  of  Diplosoma  spongiforme.t — A.  Pizon  has  studied 
the  complex  phenomena  of  budding  in  this  Diplosomid,  which  differ 
in  their  sequence  from  those  in  D,  listeri.  Particular  attention  is 
directed  to  the  singular  process  of  visceral  bipartition,  which  the  author 
calls  ^  displanchtomy.** 

INVSBTEBBATA. 

Mollusca. 

>•  Cephalopoda. 

Eyes  of  Cephalopods.^ — C.  Hess  finds  a  very  sensitive  optic  purple 
in  the  retina  of  many  genera,  e.g.  Loligo.  It  very  closely  resembles  the 
similar  pigment  in  Vertebrates.  In  all  cases  the  colour  of  the  fresh 
redna  is  brown  to  brownish-red ;  the  colour  of  the  preserved  retina 
differs  according  to  the  illumination  of  the  eye  in  the  last  hours  of  life. 
Three  stages  in  the  differentiation  of  the  Cephalopod  retina  are  dis- 
tinguished : — (a)  with  uniform  thickness  and  unrfonnly  close  rods  (Loligo, 

*  Annot.  ZooL  Japon,  v.  (1906)  pp.  258-65  (1  pi.), 
t  Comptes  Bendos,  ozlii.  (1906)  pp.  46^-6  (1  fig.). 

}  Arch.  ges.  Physiol.,  oiz.  (1905)  pp.  893-489  (4  pis.).  See  also  Zool.  Zentralbl., 
ziiL  (1906)  pp.  193-8. 
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Todaropsis,  Uhx)  ;  (b)  in  most  cases  with  an  area  of  most  distinct  vision, 
in  which  the  rods  are  thicker  and  nsnally  longer ;  (e)  in  Ohnn^s  deep-sea 
forms  with  a  f ovea-like  area  of  most  distinct  vision,  in  which  the  rods  are 
very  long  and  narrow. 

0.  Gastropoda. 

Eyes  of  Pulmonate  Gastropods.* — G.  Smith  has  made  a  stndy  of 
the  morphology  and  histology  of  the  eyes  in  several  Gastropods.  His 
leading  conclusions  are  as  f oUows.  The  pigment  cells  of  the  retina  of 
Helix  and  Limax  are  indifferent,  the  pigment-free  cells  are  sensory. 
Each  sensory  cell  gives  off  proximally  one  neurite  to  the  optic  nerve,  and 
probably  one  or  more  branched  processes  which  attach  the  cell  to  the 
capsule.  The  fibrillae  of  the  rods  are  normal  structures  of  the  living 
cell,  and  are  doubly  refractive  to  light.  The  neurofibrils  form  a  net- 
work within  the  cell,  uniformly  distributed  or  massed  into  main  padis 
through  it.  Appearances  of^  pigment  migration  in  the  pigment  cell  of 
the  retina  of  Planorhis  trivovia  were  observed. 

Achatinellid  Fauna  of  Molokai.t  —  Fr.  Borcherdin^  .b^ns  a 
systematic  account  of  the  Achatinellids  from  this  Sandwich  Idand — an 
interesting  study  of  numerous  species  and  varieties  in  a  relatively  small 
area. 

Struotnre  of  Acmsda  testudinalis.l — M.  A.  Willcox  publishes  the 
first  part  of  an  anatomical  account  of  this  limpet,  in  which  he  deals  at 
length  with  the  supei^cial  features,  such  as  the  blood-vessels  seen  with- 
out dissection. 

British  Nudibranoh8.§  —  C.  Eliot  communicates  notes  on  twenty- 
nine  British  Nudibranchs,  including  Goryphella  bMumonti  sp.  n.  and 
Janolusflagellalus  sp.  n.  (?).  The  specimen  recorded  in  the  list  of  British 
forms  as  Berghia  cceruUscms  must  be  removed  from  the  Ust,  as  the 
specimen  is  FaceHina  coronatay  but  Staurodoris  verrucosa  may  be  added. 
A  number  of  other  points  are  cleared  up  in  the  paper. 

Mutation  in  Molluso8.||  — F.  0.  Baker  points  out  that  in  certain 
Molluscs,  e.g.  LymncMy  *'  the  species  seem  to  be  unstable,  that  is,  they 
have  a  tendency  to  vary,  not  in  a  given  direction,  but  in  many  directions 
at  the  same  time.  These  seem  to  come  under  the  head  of  Mutants  or 
sports."  "  Where  the  mutation  theory  seems  to  fit  in  very  nicelv  in 
explaining  the  very  large  amount  of  variation  in  the  fresh-water  pulmo- 
nates,  we  must  not  be  too  hasty  in  applying  this  new  theory,  founded  as 
it  is  upon  plant  variation,  to  animal  life." 

8.  I«amellibranohiata« 

Natural  History  of  Margaritifera  panasese.f — ^A.  W.  Allen  gives 
some  notes  on  this  small  oyster,  which  occurs  in  New  Guinea  waters. 

•  Bull.  Mus.  CJomp.  Zool  Harvard,  xlviii.  (1906)  pp.  283-84  (4  pis.), 
t  Zoologioa,  xix.  (1906)  heft  48,  pp.  1>104  (5  pis.  and  1  map). 
X  Amer.  Nat.,  xl.  J1906)  pp.  171-87  (4  figs.). 
§  Joorn.  Marine  ^iol.  Ass.,  vii.  (1906)  pp.  333-62  (2  pis.). 
n  Amer.  Nat.,  xl.  (1906)  pp.  827-34  (4  figs.). 
1  Joorn.  Linn.  Soc.  (Zool.)  xxix.  (1906)  pp.  410-13. 
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Its  early  existence  appears  to  be  precarious.  Deposits  of  yonng  shells  of 
fiftj  to  Uie  sqaare  foot,  after  five  or  six  months  were  found  almost  com- 
I^etely  devoured.  A  peculiarly  insidious  enemy  is  a  small  whelk,  which 
pierces  a  neat  hole  in  the  thin  shell,  generally  in  the  neighbourhood  of 
the  attachment  of  the  adductor  muscle.  The  result -is  loss  of  power  to 
dose  the  shell  against  the  enemy,  and  every  returning  tide  washes  up 
numbers  of  young  shells  perforated  in  this  way.  The  oyster  does  not 
appear  to  be  altogether  passive  as  r^ards  its  enemies,  for  where  the 
situation  is  an  exposed  one  the  young  form  makes  a  tour  in  search  of  a 
cranny  where  it  can  hide.  They  often,  however,  only  survive  a  few 
months,  the  secluded  spots  selected  proving  too  small  for  their  growing 
shells.  For  the  purposes  of  locomotion  a  modified  foot,  like  a  muscular 
thread,  is  protruded  from  the  byssal  cleft.  It  gropes  and  tests  the 
ground  in  every  direction,  eventually  fixing  itself  and  drawing  the  oyster 
after  it.  The  latter  then  rests  on  its  flatter,  right  side.  Power  of  in- 
dependent movement  is  confined  to  shells  of  six  months  age  or  under. 
The  foot  atrophies  during  the  latter  part  of  the  bivalve's  existence.  On 
die  other  hand,  the  formation  of  new  byssi  is  possible,  and,  if  occasion 
demands  it,  occurs  in  shells  of  almost  any  age.  The  author  makes  an 
interesting  comparison  between  the  present  species,  M,  margariti/era, 
and  M.  maxima.  These  three  show  grades  of  modification  in  hinge- 
teeth  characters  (rudimentary  or  absent),  in  nature  of  byssus,  and  in 
presence  or  absence  of  a  modified  foot. 

Arthropoda. 
a.  Inseota. 

Polyembryony  and  Sex-Determination.*--E.  Bugnion  calls  atten- 
tion to  the  fact  that  in  Enctfrtus  fmcicollis  all  the  individuals  hatched 
from  one  parasitised  caterpillar  are  usually  of  the  same  sex.  P.  Marcbal 
observed  the  same  in  the  mdividuals  of  Polygnotus  minidus  which  issue 
from  one  parasitised  Cecidomyid  larva.  The  fact  is  a  natural  consequence 
of  the  polyembryony.  As  in  the  case  of  identical  twins,  the  sexes  of 
the  products  of  one  ovum  are  the  same.  When  one  parasitised  cater- 
pillar includes  two  or  three  ova  of  Enct/rtm,  and  therefore  several  chains 
of  embryos,  both  males  and  females  may  be  hatched  out.  The  partial 
abortion  of  one  chain  may  result  in  unequal  numbers  of  both  sexes.  As 
Bugnion  points  out,  the  facts  seem  to  show  that  in  this  case  the  sex  is 
prcHletermined  in  ovo. 

Assimilation  of  Carbon  Dioxide  by  Ghrysalids-t — Maria  von 
Linden  has  experimented  with  chrysalids  of  Papilio  podaliriits,  Sphinx 
e^horbia  and  Lasiocampa  pini,  and  with  caterpillars  of  Botys  urticata 
aiul  Vansssa  urticte,  and  has  been  led  to  conclude  that  when  the  atmo- 
sphere surrounding  them  contained  5-30  p.c.  of  carbon  dioxide,  there 
was  often  an  absorption  of  that  gas,  accompanied  (in  spring)  by  an 
exhalation  of  oxygen.  This  process  of  assimilation  occurs  oftener 
during  the  day  than  at  night,  but  respiration  is  more  intense  during  the 

♦  Arch.  Sci.  Phys.  Nat.,  xx.  (1906)  pp.  699-702. 
t  Comptes  Rendus,  cxli.  (1906)  pp.  1258-60. 
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night.  The  investigator  believes  that  the  chrjsalids  can  utilise  carbon 
dioxide  as  green  plants  do,  bat  one  may  be  pardoned  for  desiring  con- 
firmation before  accepting  this  momentous  conclusion. 

Mechanism  of  Compound  Eye/ — E.  J.  Spitta  suggests  that  the 
multiple  images  produced  by  the  insect's  eye  are  due  to  pin-hole  effects. 
*^  It  would  seem  that  if  the  facets  of  the  cornea  were  considered  as 
nothing  but  little  holes — filled,  it  may  be,  with  some  non-refractive 
material  —  all  the  difficulties  about  the  focusing  arrangement  are  at 
once  swept  away  ;  for  it  is  well  known  that  every  image  is  to  a  more  or 
less  degree  in  focus  with  a  pin-hole.  This  would  seem  to  imply  that  a 
very  perfectly  defined  image  is  afforded  by  the  insect's  compound  eye." 
The  reason  for  the  variation  of  the  diameters  of  the  facets  is  to  enable 
the  insect  to  possess  a  differential  selection  of  optical  arrangements.  A 
criticism  is  made  of  fixner's  experiment  of  photographing  through  an 
insect's  eye  from  which  retina  and  pigment  were  removed,  and  the  eye- 
cavity  fiUed  with  glycerin  and  water — thus  making  a  lens.  **  It  may 
be  said  that  the  photograph  was  obtained  in  spite  of  the  cornea  being 
present." 

Palsoozoic  Insects.! — Anton  Handlirsch  has  made  a  study  of  the 
North  American  Carboniferous  and  Permian  insects  in  the  U.S.  National 
Museum,  and  gives  a  revision  of  all  previously  described  species,  345 
(137  re-named  or  new)  in  169  genera  (109  new).  There  is  a  striking 
agreement  with  European  forms.  Only  one  order  (Blattoidea)  extendi 
into  the  Mesozoic;  all  the  other  orders  are  replaced  in  the  younger 
formations  by  more  specialised  types.  The  Palaeodictyoptera,  which 
Handlirsch  considers  the  stem  group  of  all  winged  insects,  appear  first 
and  decrease  from  the  oldest  beds  to  the  younger,  while  the  connecting 
links  or  transitional  groups  between  the  Palaeodictyoptera  and  modem 
insect  groups  appear  later  than  their  conjectural  ancestors,  attain  their 
maximum  in  the  middle  beds,  and  with  the  close  of  the  Palaeozoic 
again  vanish. 

Influence  of  Temperature  on  Lepidoptera.^— H.  Federley  has  made 
many  experiments  on  the  influence  of  changed  temperature  on  the 
markings  and  coloration  of  Heterocera.  Thus,  low  temperature  favours 
black  pigments,  e.g.  in  Saturnia  pavonia ;  warmth  changes  the  grey 
markings  of  Lymantria  dispar  i  into  brown,  and  so  on.  The  scales  are 
very  modifiable  in  shape,  size,  and  number.  Of  this  many  iUustrations 
are  given.  According  to  the  author,  the  thermal  influence  operates  in 
part  by  altering  the  pressure  of  the  haemolymph  ;  in  part,  perhaps,  by 
directly  affecting  the  metabolism  in  the  plasma  of  the  scale  mother-cells. 

Effect  of  Temperature  on  Insect  Development.§— F.  Merrifield 
discusses  this  subject,  illustrating  his  conclusions  by  reference  to  various 
experiments.  There  appear  to  be  various  degrees  of  response  to  changes 
in  temperature ;  some  species  react  with  great  regularity,  on  others 

*  Joum.  Quekett  Micr.  Club.,  1906,  pp.  263-8. 
t  Proc.  U.S.  Nat.  Museum,  xxix.  (1906)  pp.  661-89a 

t  Festschrift  fur  Palmen,  No.  16  (Helsinfors,  1906)  pp.  1-118  (3  pis.  and  7  figs.). 
See  also  Zool.  Zentralbl.,  xiii.  (1906)  pp.  329-31. 

f  Trans.  Entomo).  Soc.,  1905,  pt.  5,  pp.  Ixxxiii.-cxi. 
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warmth  appears  to  be  expended  in  vain.  Cold  appears  to  be  necessary 
to  mature  winter  papas,  e.g.  Thais  polyxma  and  numia  luteolata  kept  at 
tT*  C.  for  part  of  the  winter  nearly  all  died.  In  contrast  to  winter 
papse  killed  by  the  absence  of  cold  are  quoted  summer  pupsB  of  Sslenia 
tdrdlunaria  and  of  Araschnia  levatia^  which  were  kept,  retarded,  and 
dianged  in  fades,  but  uninjured  by  a  low  temperature,  for  more  than 
four  months,  and  those  of  Zomsoma  punctaria  for  more  than  six  months. 
Other  points  considered  in  this  interesting  paper  are  the  Question  of  the 
transformation  of  single-  and  double-brooded  types,  ana  the  alteration 
of  colour  and  pattern  by  temperature. 

Xaturation  of  Unfertilised  Eggs  in  Tenthredinidn.* — L.  Don- 
caster  describes  the  maturation  process  and  early  development  of  par- 
thenogenetic  ^gs  in  saw-flies.  There  appear  to  be  several  fundamental 
differences  from  the  process  in  bees.  In  the  saw-flies  the  conjugation 
of  the  polar  nuclei  takes  place  only  in  the  male-producing  species,  and 
the  group  of  chromosomes  which  results  ultimately  disintegrates ;  but 
the  fact  that  it  conmionly  divides  into  two  groups  lying  side  by  side  may 
be  compared  with  the  production  of  "  double  nuclei "  in  the  bee.  The 
number  of  chromosomes  in  all  the  divisions  is  constant,  and  no  trace 
was  seen  of  tetrads  or  dyads  to  indicate  the  occurrence  of  reduction. 
The  somatic  number  of  chromosomes  is  the  same  (at  least  up  to  the 
formation  of  the  blastoderm)  as  the  number  in  the  polar  mitoses. 

Variations  of  LycsBna  astrarche  in  Britain.f— L.  W.  H.  Harrison 
finds  that  Lycana  astrarche  Brgstr.  and  the  variety  artaxerxes  are 
oonnected  by  transition  forms.  The  typical  form  in  the  south  of 
England  entirely  resembles  the  Continental  form,  and  has  two  genera- 
tions annually.  In  the  north  of  England,  especially  in  Durham,  there 
are  distinct  varieties,  and  one  brood  in  the  year.  "I^bey  approach  the 
variety  artaxerxes^  and  have  a  longer  larval  period.  The  typical  form 
is  to  be  found  on  the  stork's  bill,  the  Durham  variety  on  the  rock-rose. 
The  variety  salmaeis  predominates  in  Durham,  and  the  adults  show 
sexual  dimorphism,  which  is  absent  in  artaxerxes,  the  predominating 
variety  in  S(X)tland.  Harrison's  general  conclusion  is  that  L.  astrarc?ie 
and  artaxerxes  are  geographical  varieties. 

Menders  Laws  applied  to  Silk-worm  Crosses.^  —  Eametaro 
Toyama  finds  that  some  of  the  characters  of  silk-worms,  e.g.  colours 
of  cocoons  and  larval  markings,  strictly  follow  MendeFs  laws,  while 
others  do  not.  As  the  result  of  crossing  the  disintegration  of  parent 
diaracters  takes  place.  Each  character  thus  produced  behaves  exactly 
like  an  indepenaent  character,  breeding  true  to  parents.  Conversely, 
the  combination  of  two  characters  takes  place,  and  the  forms  produced 
Rmain  constant  when  bred  together.  Bateson's  theory  of  allelomorphs 
is  confirmed.  The  behaviour  of  a  character  when  crossed,  however, 
depends  in  some  degree  upon  the  characters  of  its  ancestors,  since  in  one 
case  (Siamese  "  whites  "  X  Siamese  "  yellows  ")  no  disintegration  of  the 

•  Quart.  Joum.  Micr.  Sci.,  No.  196  (1906)  pp.  661-89  (2  pis.), 
t  Boll.  Soc.  L^pidopt.  Gen^ye,  No.  1  (1905)  pp.  80-2.    See  also  Zool.  Zentralbl., 
xiiL  (1906)  p.  331-2.  X  Biol.  Centralbl.,  xxvi.  (1906)  pp.  321-34. 
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parent  characters  takes  place,  while  in  other  cases  (Japanese  "  whites  " 
X  Siamese  "  yellows  "  or  "  Japanese  "  whites  "  x  European  "  yellows  '*) 
it  may  often  be  observed.  Sometimes  it  happens  that  both  dominant 
and  recessive  characters,  even'sexiial  ones,  appear  as  active  characters  in 
an  individual  body. 

Goleoptera  and  Moths  of  United  States.^—G.Schaeffer  gives  some 
notes  on  new  genera  and  species  of  Coleoptera  found  within  me  United 
States.  Short  descriptions  of  the  Mexican  species  are  given.  There  is 
also  recorded  a  list  of  Bombycine  moths  from  the  Huachuca  Mountains, 
Arizona.  H.  Gr.  Dyar  describes  several  new  species  of  moths,  also  from 
Arizona. 

Bionomics  of  South  African  Lamellicorns.t— G^.  B.  Longsta£F 
gives  some  interesting  notes  on  certain  species  of  Cetoniinse  and 
Hopliin«.  These  beetles  apparently  play  a  large  part  in  the  fertilisation 
of  flowers,  and  amongst  the  examples  referred  to  are  some  protectively 
coloured  like  the  plants  they  visit,  cases  of  mimicry,  e.g.,  Gametis  haUeata 
resembles  certain  Lycoid  beetles  which  are  very  distasteful  to  Eestrds 
and  Baboons.  An  interesting  case  is  that  of  Heterochdus  i ,  which 
has  greatly  elongate  and  denticulate  hind  legs.  These  project  above 
the  florets  when  the  beetle  is  busy  burrowing  into  the  disks  of  Com- 
positsB  with  its  body  almost  completely  buried.  They  resemble  the 
widely  separated  jaws  of  an  ant-lion,  and  on  being  touched  can  give  a 
very  respectable  pinch,  inflicted  by  the  formidable  teeth  upon  the  inner 
margins.  These  legs  were  protibly  in  the  first  instance  adapted  to 
assist  the  male  insect  in  grasping  its  mate. 

Abdomen  of  Female  Ghafer.:^— B.  Wandolleck  gives  a  comparative 
account  of  the  moiphology  of  the  abdomen  of  the  female  in  sixteen 
species  of  Cerambicidse.  Although  there  appear  to  be  three  types,  these 
are  connected  by  intermediate  forms,  so  that  a  fundamental  sinularity 
exists  in  all. 

Stegomyia  fasciata  and  Yellow  Pever.i — E.  Marchoux  and  P.  L. 
Simond  find  that  there  is  a  possible  hereditary  transmission  of  Uie 
amaril  vu*us  in  Stegomyia  fasciata.  An  infected  mosquito  may  produce 
eggs  which  give  rise  to  infected  individuals.  But  this  does  not  play  an 
important  role  in  the  propagation  of  yellow  fever.  The  mosquito  is  not 
infected  either  by  blood  from  haemorrhage,  or  by  vomit,  or  by  f seces  ; 
larvaa  reared  in  water  with  dead  bodies  of  infected  mosquitos  are  not 
infected.  The  virus  may  be  artificially  passed  from  mosquito  to 
mosquito,  but  this  does  not  occur  in  nature.  The  adult  insects  kept  in 
contact  with  the  dead  bodies  of  infected  forms  are  not  infected.  Unlike 
many  other  Culicidse,  the  female  Stegomyia  fasciata  does  not  die  after  its 
first  oviposition. 

New  Sense-Organ  on  Head  of  Gorethra  Larvs.||  — Em.  Badl 
describes  a  peculiar  sensory  organ  on  the  head  of  this  larva.    It  has 

*  Museum  Brooklyn  Inst.  Arts  and  Soiences,  i.  (1905)  pp.  141-^. 

t  Trans.  Entom.  Soc.  London,  1906,  pp.  91-5. 

X  Zool.  Jahrb.  Abt.  Anat.,  xxii.  (1906)  pp.  477-676  (1  pi.  and  82  figs.). 

§  Ann.  Inst.  Pasteur,  xx.  (1906)  pp.  16-40. 

II  Zool.  Anzeig.,  xxx.  (1906)  pp.  169-70  (2  figs.). 
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prozimallj  an  expansion  of  nerve-fibres  inclosed  in  a  special  wall,  and 
distallj  a  darker  *'  nnclens  '*  in  the  middle  of  which  lies  a  rod-like  some- 
what refractive  body.  The  nerve-fibrils  come  into  close  association  with 
this  pecoliar  body,  and  distallj  a  thin  process  passes  to  the  hvpodermis. 
Besides  the  eyes,  the  antennae,  the  sensory  hairs  described  by  W eismann, 
the  brown  spot  which  Leydig  regarded  as  a  third  rudimentary  eye,  and 
the  organ  described,  there  is  also  a  minute  chordotonal  organ,  so  that 
the  head  is  extremely  well  equipped. 

Synonymy  of  Musca  Marginalis.* — E.  E.  Austen  clears  up  the 
synonymy  of  this  much-described  species.  Its  systematic  position  is 
now  fixed  in  the  genus  PycnosomUy  in  which  there  are  two  species, 
P.  marginals  and  P.  chlorapyga.  These,  together  with  Musca  domestka^ 
it  app^rs,  were  partly  responsible  for  the  spread  of  enteric  fever  among 
the  British  soldiers  during  the  late  war  in  South  Africa. 

Distribution  and  Biology  of  Anopheles.t  —  J.  B.  Adie  and 
A.  Alcock  record  the  occurrence  of  Anopheles  (Mf/zomyia)  listoni  in 
(klcutta  in  December  and  January.  Some  experiments  were  made  in 
order  to  discover  natural  enemies  of  the  larvae.  In  one  cage  where 
there  were  twelve  larvae  and  a  single  rapacious  larva  of  a  dragon-fly 
{Ceriagrion  coromandelianm)  all  the  Anopheles  larvae  disappeared,  and 
an  adult  dragon-fly  hatched  out  in  due  course. 

Development  of  Ageniaspis  FuscicoUis.t — ^F.  Silvestri  has  studied 
the  development  of  this  parasitic  Hymenopteron,  whose  poly-embryony 
has  been  investigated  by  Marchal.  It  is  an  "  endophagous  **  parasite  of 
Prays  olcellus. 

In  the  maturation  of  the  parthenogenetic  ova,  as  in  the  fertilised, 
two  polar  bodies  are  formed.  The  whole  of  the  protoplasm  of  the  ovum 
does  not  take  part  in  forming  embryonic  cells,  for  a  polar  portion,  in- 
cluding the  polar  globules,  assumes  a  protective  and  nutritive  function 
as  r^ards  the  embryonic  portion. 

Collecting  Stylopid».§— Charles  Dury  gives  a  useful  hint.  In  the 
genera  JOmos  and  Stylops,  the  adult  female  is  larvif orm  and  never  leaves 
die  body  of  its  host  (wasp,  bee,  etc.),  but  the  male  pupa  projects.  A 
wasp  so  infected  shoidd  be  confined  in  a  jellv  tumbler  with  a  cheese- 
cloth cover  over  the  top ;  in  the  bottom  of  the  glass  there  should  be 
placed  a  round  bit  of  blotting  paper  and  a  piece  of  screen  wire,  raised  up 
from  the  bottom.  When  the  Xenos  emerges  it  falls  through  the  false 
bottom  of  wire.  Otherwise  the  wasp  would  bite  it  in  pieces.  The  wasp 
^Kmld  be  fed  with  jelly  and  water,  put  on  the  cheese-cloth  cover  in  one 
nnall  spot  with  a  cameFs  hair  brush. 

Copulation  and  Oviposition  in  H6miptera.|| — 0.  Gh)rdon  Hewitt 
has  obeerved  these  phenomena  in  several  aquatic  genera.  In  Nepa 
cmerea^  where  there  is  a  terminal  respiratory  siphon,  the  chief  interest  in 

♦  Ann.  Mag.  Nat.  Hist.,  xoix.  (1906)  pp.  801-4). 

t  Proc.  Roy.  Boo.,  Series  B,  Ixxvi.  (1906)  pp.  319-21. 

X  Atti  Bend.  B.  Aocad.  Linoei  Boma  (1906)  pp.  650-7. 

§  Ohio  Nat.,  vi.  (1906)  p.  443. 

I  Trans.  Enjomol.  Soo.  London,  1906,  pp.  87-90  (1  fig.). 
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the  copolatorj  process  lies  in  Uie  mode  of  disposition  of  this  siphon, 
which  consists  of  two  closely  apposed  grooved  set®.  Ooitns  appears  to 
last  for  some  time,  and  the  female  does  not  appear  to  mind  the  presence 
of  the  male,  as  she  goes  on  feeding.  Corixa  in  oviposition  emits  a 
minute  drop  of  fluid,  which  fixes  the  egg  to  the  plant.  The  egg  is  then 
laid  with  the  micropjle  furthest  away  from  the  point  of  attachment, 
and  the  female  swims  away.  The-  general  conclusion  arrived  at  from 
observations  on  the  behaviour  of  these  insects  is  that  there  does  not 
appear  to  be  any  sexual  selection  in  the  Hemiptera — Cryptocerata. 

Irish  GoUembola.* — 6.  H.  Carpenter  describes  two  new  species  of 
springtails  of  the  family  Entomobryidsd,  viz.  Isotoma  hihernica  sp.  n., 
and  Entomohrya  anomala  sp.  n.  The  latter  is  somewhat  aberrant  in 
structure,  forming  in  many  respects  a  connecting  link  between  typical 
members  of  its  genus  and  Orcheaella, 

$.  Prototraoheata. 

Australian  Onychophora.t— Arthur  Dendy  points  out  that  the 
correct  nomenclature  of  the  Australian  species  of  Onychophora  is  as 
follows : — 

1.  Feripatoides  Uuckarti  Saenger  (with  15  pairs  of  walking  legs ; 
oviparous;  characteristic  of  N.  S.  Wales,  with  a  variety  ocMenMis 
Fletcher,  in  Western  Australia). 

2.  Ooperipatus  oviparus  Dendy  (with  15  pairs  of  walking  l^s; 
oviparous;  characteristic  of  Victoria,  but  extending  northwards  to 
Queensland). 

8.  Ooperipatus  insignis  Dendy  (with  14  pairs  of  walking  l^s ; 
viviparous ;  characteristic  of  Tasmania  and  Victoria). 

y*  Mirriopoda. 

Structure  of  Platydesmidso.f — F.  G.  Sinclair  discusses  some  points 
in  the  anatomy  of  Platydesmus  mexicanusy  the  extremely  small  head 
almost  concealed  beneath  the  tergal  plate  of  the  neck,  a  peculiar  (visual) 
sense-organ  on  the  head,  the  mouth-parts,  the  narrow  intercalated  dorsal 
plate  on  the  segments,  and  the  nervous  system.  The  author  calls  atten- 
tion to  the  great  diversity  of  form  in  the  Myriopod  brain.  He  r^ards 
the  Platydesmidse  as  an  aberrant  group  allied  to  the  Polydesmidas. 

Studies  on  Soutigerid».§-'E.  W.  Verhoeff  has  made  a  study  of 
the  Scutigeridse  in  the  Berlin  Zoological  Museum,  and  discusses  tiieir 
morphology,  taxonomy,  and  "  hemi-anamorphosis."  Two  new  genera, 
Podotherena  and  Tacht/therma,  related  to  Thermonema  and  Therencpoday 
are  established. 

S.  Araohnida. 

Bovine  Tioks  as  Carriers  of  Disease-IJ — W.  H.  Donitz  discusses 
in  particular  the  species  of  Rhipicephalm  which  are  responsible  for 

•  Scientific  Proc.  Roy.  Dublin  Soc.,  xi.  (1906)  pp.  39-42  (1  pi.). 

t  Zool.  Anzeig.,  xxx.  (1906)  pp.  176-7. 

X  Quart.  Joum.  Micr.  Sci.,  xlix.  (1905)  pp.  607-19  (1  pi.). 

§  SB.  Ges.  Nat.  Freunde  Berlin,  1905,  pp.  9-60  (1  pL). 

II  Tom.  cit.,  pp.  105-34  (1  pi.). 
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cairjmg  the  germs  of  Texas  fever  and  African  Ooast  fever  in  cattle. 
Twelve  species  are  described,  inclading  B.  koehi  sp.  n.  The  remarkable 
copolatory  process,  in  which  the  proboiBcis  of  the  male  is  inserted  into 
the  vulva,  is  discussed.  The  genus  Boophilus  of  Curtice  includes 
R,  anntdatus  and  R.  deeolaratuSf  which  differ  markedly,  especiallj  in 
llieir  mode  of  life,  from  other  species  of  Rhipkqfhdlus.  The  author  also 
describes  Hamaphysdlis  nsumanni  sp.  n.,  H.flava  Neumann,  Hydlomma 
<Bgyptum  L.,  Amblyomma  ebumeum  (^erstlUsker,  and  Ixodes  ovatus 
Neumann. 

Structure  of  Ixodes  reduvius.* — Erik  Nordenski51d  describes  the 
skin  and  its  glands,  the  circulatory  and  respiratory  systems  of  this  tick. 

Bevivification  of  Tardigrada.t — F.  Bichters  reporte  on  the  revivi- 
fication of  species  of  MacrobiottM^  MUnesium^  and  Echiniscus  from  dry 
moss.  In  some  cases  re-awakening  on  re-moistening  occurred  in  15-60 
minutes  after  9-22  months. 

Genital  Trachea  in  Chematidsd  and  Acari.^ — ^A.  0.  Oudemans 
describes  in  Cyta  latirostris  an  indubitable  tracheal  system,  which  has 
its  origin  in  die  vestibulum  of  the  genital  apparatus,  and  probably  has 
an  exclusively  respiratory  function.  The  ram  s  horn-like  structures  seen 
in  connection  with  the  genitalia  in  Chemetidsd  have  probably  a  trach^ 
origin,  though  the  author  does  not  therefore  conclude  that  they  are 
wholly  respiratory. 

<•  Orastaoea. 

Egg-Laying  Habits  of  Cambams  afflnis.S — E.  A.  Andrews  describes 
the  egg-laying  of  ttus  American  crayfish.  In  general  they  resemble  those 
of  Aftacus.  There  are  four  periods  of  activity— cleansing,  glairing, 
•extanosion,  turning.  ^'  The  activities  of  the  female  include  a  prolong^ 
use  of  special  tools  to  cleanse  the  surfaces  later  covered  by  the  secretions 
of  tlie  '  cement-glands,*  a  long  continued  maximum  contraction  of  the 
abdomen,  a  habit  of  lying  supine  and  externally  inert  during  oviposition, 
and  a  long  rhythmic  alteration  of  poses  associated  with  the  fastening  of 
^^  ^gs  to  tne  abdominal  appendages.  After  this  follow  the  weeks 
of  aeration  and  care  of  the  eggs  till  they  hatch.**  In  the  fastening  of 
the  eggs  the  secretion  of  the  '*  cement  glands  **  seems  of  chief  impor- 
tance, but  local  activities  of  the  eggs  may  possibly  play  a  part. 

Phototropism  of  Larval  Lobsters.||— G.  Bohn  discusses  the  complex 
behaviour  of  larval  lobsters  in  regard  to  light.  (1)  Hatched  at  night, 
they  are  in  the  morning  drawn  towards  light.  (2)  But  exposure  to  light 
duuiges  this  reaction,  and  in  the  course  of  the  first  day  the  larvae  come 
and  go  from  illumined  to  obscure  objects  in  the  aquarium.  (3)  After 
ieveial  days  they  group  themselves  opposite  the  largest  obscure  surfaces. 
All  the  movements  of  repulsion  and  attraction  and  rotation  take  place 
rapidly  and  precisely,  as  if  irresistible.  The  orientation  in  relation  to 
liglit  comes  about  by  complex  rotatory  movements,  varying  according 

•  Zool.  Anzeig,  xxx.  (1906)  pp.  118-26  (8  figs.).  f  Tom.  oit.,  pp.  126-7. 

X  Tom.  oit.,  pp.  186-40.  f  Amer.  Nat.,  xl.  (1906)  pp.  343-66. 

I  Comptee  Bendus,  cxli.  (1906)  pp.  963-6. 
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to  external  and  internal  conditions.    It  seems  to  the  investigator  that 
the  eye  functions,  before  the  otocyst,  as  an  equilibrating  organ. 

Hacrura  of  the  ^Hassler'  and  'Blake.'* — E.  L.  Bouvier  makes  a 
preliminary  report  on  some  of  the  undescribed  free-swimming  Macrura 
of  the  American  expeditions  *  Hassler '  and  *  Blake.'  Among  the  Penasid® 
the  most  interesting  type  is  NeoperuBopsis  paradoxus  g.  et  sp.  n.,  which 
has  no  exopodites  on  the  last  two  pairs  of  limbs.  Another  instructive 
form  is  ArehipmcRopsis  vestUus  g.  et  sp.  n.,  related  to  PmuBopsis  and 
Hemipenc^sis.  A  transition  between  Artemisia  and  Hdliporus  is  repre- 
sented by  Farartemisia  g.  n.  Among  the  Stenopidae  there  is  a  new 
species  of  Bichardina  {R.  inermis),  which  differs  from  the  other  three 
species  in  being  without  an  armature  of  spines. 

Meristio  Variation  in  an  Isopod.t  —  Seitaro  Goto  reports  the 
occurrence  of  a  supernumerary  thoracic  segment  (eight  instead  of  seven) 
in  a  species  of  Ligia.  The  occurrence  of  a  supernumerary  segment  in  a 
Malacostracan  is  very  rare. 

Hepatic  Tubes  of  Anilocra  Arontalis.f — ^A.  Ouieysse  finds  that  in 
this  Isopod  the  physiologically  enigmatical  *' hepatic  tubules"  have 
peculiar  cells  in  which  the  lobed  nucleus  enters  into  close  connection 
with  the  cytoplasm. 

Gommensalism  of  Two  l8opod8.§ — Carmelita  Rossi  calls  attention  ta 
the  occurrence  of  Jara  hroyeri  M.-Edw.  on  the  body  of  Sphctroma 
serratum  Fabr.  The  occurrence  of  a  species  of  Jais  (J.  puhesems)  on 
another  Spharoma  (S,  gigas)  has  been  previously  recorded.  The 
author  thinks  that  parasitism  is  out  of  the  question,  and  points  out 
that  the  integument  and  limbs  of  SphcBroma  serratum  bore  a  notable 
number  of  Yorticellids  and  other  Infusorians,  which  form  the  favonrite 
and  ordina^  food  of  Jcera,  Therefore  the  association  is  nearer  oom- 
mensalism  (convivmza). 

Nervous  System  of  Gopepoda.|| — C.  0.  Esterly  communicates  some 
facts  regarding  the  peripheral  and  central  nervous  system  in  fresh-water 
Oopepoda.  mch  aasthetask-bearing  joint  of  the  anterior  antennae  of 
boUi  male  and  female  of  Diaptomus  contains  a  eroup  of  cells  which  stain 
with  methylen-blue.  It  can  be  seen  that  peripheral  processes  arise  fronk 
such  cells,  and  unite  into  a  single  strand  to  enter  the  sesthetask.  Hie 
so-called  tactile  bristles  on  the  antennae  do  not  show  such  characters,  bnt 
in  the  f  ureal  bristles  of  a  species  of  Cyclops,  structures,  probably  nervous, 
have  been  found.  The  rostrum  of  Diaptomus  is  probablv  sensory  in 
function.  In  several  cases  bipolar  cells  occur  far  back  in  the  abdomen,, 
whose  central  processes  unite  before  entering  the  thorax  and  pass  as  a 
single  fibre  far  forward  towards  the  brain. 

Halocyprids    of   San  Diego.f — Chancey  Juday  reports   on   the 
plankton  Ostracods  of  San  Diego  belonging  to  the  family  Balocypridse. 

♦  Comptes  Rendus,  cxli.  (1906)  pp.  746-9. 
t  Annot.  Zool.  Japon,  v.  (1906)  pp.  279-81  (1  fig.). 
Bull.  Soo.  Philom.  Paris,  v.  (1905)  pp.  207-11.    See  also  Zool.  ZentralbL  xUL 

p.  207.  §  Zool.  Anzeig.,  xxx.  (1906)  pp.  107-9. 

Tniv.  Oalifomia  Pablications,  lii.  No.  1  (1906)  pp.  1-12  (2  pis.). 
1  Op.  oit.,  No.  2  (1906)  pp.  13-38  (5  pis.). 
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He  gives  a  diagnosis  of  the  family  and  a  key  to  the  genera  {Archkon- 
ehada  Hiiller,  Gonchobda  Dana,  and  Halocypris  Dana.  Ten  species  are 
described,  G.  ritteri  being  new. 

Annulata. 

Sexual  Beproduction  in  Alosoma.* — Jas.  A.  Nelson  describes  the 
raie  oocnrrence  of  sexual  reproduction  in  this  primitive  Oligochsdt.  In  a 
number  of  specimens  ten  were  found  with  sex-elements ;  four  contained 
ova  only,  three  contained  male  elements  only,  three  contained  both. 
The  spermatogenesis  is  discussed,  and  one  point  is  especially  noteworthy 
—the  appearance  of  a  large  nucleolus  in  the  spermatocytes  of  both  orders 
and  in  the  spermatids.  This  indicates  the  very  unusual  occurrence  of  a 
long  resting  stage  between  the  two  maturation-divisions,  and  also  a  long 
paiue  before  the  metamorphosis  of  the  spermatid  into  the  spermatozoon. 
It  is  not  known  what  conditions  determine  the  occurrence  of  sexual 
reproduction. 

Xthology  of  Tubifex  and  Lumbriculus.t  —  F.  von  Wagner  com- 
municates some  ethological  notes  on  these  Oligochaets.  Thus  Tubifex^ 
much  more  than  LumbriculuSy  is  an  inhabitant  of  mud.  Autotomv  is 
much  letffi  important  in  Tubifex  than  in  other  related  forms ;  its  wide- 
spread abundance  makes  this  capacity  less  necessary.  The  astonishing 
energy  of  Tubifex^  which  may  continue  in  active  movement  for  four 
hours  without  interruption,  is  commented  on.  The  author  discusses  the 
highly  developed  autotomy  of  LumbriculuSj  the  tube-making  of  Tubifex^ 
d^  me  frequent  association  of  the  two  forms.  The  excellent  illustra- 
tions of  Tiwifex  in  its  natural  surroundings  deserve  special  notice. 

West  Indian  Polych»ts.f — H.  Augener  reports  on  a  collection  of 
about  eighty  Polychsts  collected  by  the  '  Blake.'  About  a  third  of  the 
species  were  previously  described  hj  Ehlers  in  his  "  Florida  Annelids  " 
(1887).  The  majority  of  the  species  are  West'Indian  and  mid-Atlantic 
forms;  four  are  known  from  the  Mediterranean;  about  a  dozen  are 
known  from  mid- Europe  and  North  Europe,  and  also  f6r  the  most  part 
bom  North  American  coasts ;  five  are  known  also  from  the  West  Af ncan 
r^on.    Twenty-one  families  are  represented. 

Artifleial  Parthenogenesis  in  Thalassema.S — George  Lef evre  finds 
tbat  the  ova  of  ThdUissema  mellita  Conn,  exposed  for  a  short  time  to 
dflute  solutions  of  acids,  may  undergo  normal  development,  although 
the  rhytlim  of  division  is  more  or  less  disturbed,  and  may  give  rise  to 
normal  larvs.  The  reduced  number  of  chromosomes,  after  normal 
maturation-mitoses,  persists,  and  was  repeatedly  verified  in  late  blastula- 
and  gastrula-stages. 

In  some  cases,  however,  only  one  polar  body  was  extruded  ;  in  some 
cases  neither  was  formed.  Upon  sectioning  these  eggs,  it  was  found  that 
either  one  or  both  maturation-mitoses  had  taken  place  well  below  the 
smface,  witiiout  accompanying  cytoplasmic  division.    Many  abnormal 

•  Ohio  Nat.,  vi.  (1906)  pp.  436-8  (6  figs.). 

t  ZooL  Jahrb.,  xxiii.  (1906)pp.  295-318  (1  pi.). 

X  BolL  Mas.  Oomp.  Zool.  Harvard,  xliii.  (1906)  pp.  91-196  (8  pis.). 

S  Science,  xxiU.  (I9a6)  pp.  522-i. 
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•cleavages  and  nuclear   divisions  without  cytoplasmic  divisions  were 
observed,  and  ciliated  bodies  unlike  normal  embryos  were  often  formed. 

Kematohelminthes. 

Raohis  in  Ovaries  and  Testes  of  Nematodes.* — Alfred  Mayer 
extends  the  recent  observations  of  Marcus,  and  finds  that  there  are 
numerous  nuclei  in  the  rachis  of  the  gonads  of  both  sexes  in  Ascaris 
megdlocephdla  and  A.  lumhricoides.  He  compares  the  raohis  with  the 
nucleate  cytophore  in  the  spermatogenesis  of  various  invertebrates,  such 
as  OliUllio. 

Anguillula  intestinalis.t  —  Stursberg  discusses  the  case  of  a 
German  field  labourer  whose  f SBces  showed  the  Rhabditis  embryos  of 
ttus  Nematode.  He  had  repeatedly  drunk  water  from  the  cooling- 
oanals  of  a  manufactory  in  which  foreigners  were  at  work. 

Asoaris  haliooris.^ — ^Yon  Linstow  describes  Ascaris  Juilicoris  Baird 
from  the  pylorus  of  the  dugong. 

Cetacean  Eohinorhynchi.§ — ^A.  Porta  gives  a  full  account  of  the 
structure  of  Eehinorhynchus  capitatm  von  Linstow,  from  Psmidarca 
crasaidens  Gray  and  Olohicephaius  svineval  Flower.  Four  other  species 
from  Cetaceans — E.  porrigms  Bud.,  E.  pMucidus  Leuck.,  E.  turbineUa 
Dies.,  and  E.  brevicoUis  Malm. — are  compared  with  E.  capUatus^  and  \h% 
author  proposes  to  include  the  five  in  a  new  genus,  BtUhorhynchus. 

Embryology  of  Strongylus  filaria.||— C.  Struckmann  gives  an 
account  of  the  oogenesis,  spermatogenesis  and  fertilisation  in  \h\B 
Nematode.  In  both  oogonia  and  spermatogonia  there  are  twelve  chromo- 
somes which  form  tetrads,  equivalent  to  bivalent  chromosomes.  There 
are  two  large,  two  medium,  and  two  small  tetrads.  The  phases  of 
ovum  and  sperm  maturation  agree  in  the  behaviour  of  the  diromatin 
as  regards  reduction.  The  tetrad  forms  of  the  first  reduction  spindle 
are  diaracteristic  and  are  comparable  to  the  chromatic  elements  of 
Ascaris,  In  fertilisation  the  sperm  does  not  after  entering  the  egg 
penetrate  far,  but  remains  near  the  periphery,  and  here  the  male  pro- 
nucleus is  developed.  The  pronuclei  arise  mostly  at  opi)osite  poles,  and 
only  approach  tne  centre  of  the  egg  for  the  formation  of  die  first 
segmentation  spindle. 

Platyh^minthes. 

Sexual  Organs  and  Development  of  a  Tapeworm.f — T.  B.  Bosseter 
gives  some  details  regarding  the  generative  organs  in  DrepanidoUBma 
undulata  (Erabbe).  This  tapeworm,  which  occurs  in  a  number  of  avian 
hosts,  in  the  present  instance  was  found  in  Turdus  musicus.  The  develop- 
ment of  the  6-hooked  embryo  was  followed  within  the  uterus,  where  it 

•  Zool.  Anzeig.,  xxx.  (1906)  pp.  289-97  (6  figs.), 
t  SB.  Niederrhein.  Ges.  Nat.  Bonn,  1906,  Section  B,  pp.  28-9. 
{  Joom.  and  Proc.  Asiatic  Soc.  Bengal,  i.  No.  10  (1905)  pp.  258-60  (1  pL). 
§  Zool.  Anzeig.,  xxx.  (1906)  pp.  235-71  (63  figa.]. 
Q  ZooL  Jahrb.  Abt.  Anat,  xxii.  (1905)  pp.  577-628  (3  pis.  and  18  figs.). 
^  Joum.  Quekett  Micr.  Club,  1906,  pp.  269-74  (1  ^. 
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finallj  ^*  evolves  itself  into  a  mednBiform  body  or  6-hooked  brood.  These 
six  hooks,  ^hced  at  equal  distances,  snroort  the  velum  from  the  interior 
of  the  invaginated  gasikrola  cavity."    The  anthor  thinks  his  observations 

Sve  sapport  to  the  view  that  Oestodes  have  ^*  possibly  never  advanced 
»yond  a  gastrola  stage  in  their  development." 

Hew  Species  of  Tapeworm.*— T.  B.  Rosseter  describes  Drepanido- 
Umia  sagitta  sp.  n.,  from  Anas  hoschas.  The  scolex  is  pyriform  and 
perforated  at  its  base  bv  a  circular  orifice.  This  is  a  naturally  formed 
inverted  cavity  from  whose  sides  spring  the  muscles  which  elevate  and 
retract  the  rostellum.  This  organ  is  long,  flexible,  attenuated,  and  armed 
wiUi  sickle-shaped  hooks.  There  are  four  oval  suckers  so  placed  around 
the  scolex  as  to  give  the  head  an  arrow-like  appearance.  The  most  dis- 
tinctive internal  feature  appears  to  be  the  *'  spatulif orm  monotestis." 

Some  New  and  Little  Known  Trematodes.t — ^W.Nicoll  comments 
on  the  neglect  of  the  study  of  Trematodes  in  Britain,  and  offers  some 
oontribations.  He  describes  Echinostomum  secundum  sp.  n.  from  the 
intestine  of  Larus  ridibundus  and  L.  argmtatus  ;  Zeugarchis  acanthus 
e.  et  sp.  n.,  from  the  bursa  fabricii  and  cloaca  of  L.  argentatusy  which 
differs  widely  from  Echinostomum  ;  Levinsenia  similis  {SpelotremasimiU) 
Jagerskdld ;  and  FsUostomum  redactum  sp.  n.,  from  the  intestine  of 
Gasterosteus  actdeatus. 

Life  History  of  a  Trematode  of  the  Oyster.f  —  D.  H.  Tennant 
has  elucidated  some  points  in  the  early  development  of  Bucephalus 
Immeanus^  a  parasite  of  the  oyster.  Experimental  evidence  has  shown 
that  B,  haimeanus  is  a  larval  stage  of  Oasterostomumgracilescens.  Gkrm- 
oeUs  arise  within  the  sporocyst  wall  of  the  latter,  give  off  small  cells 
which  may  be  regarded  as  polar  bodies,  segment  and  develop  into  the 
oercaria  of  B.  haimsanus.  It  is  further  shown  in  other  cases  that 
ntppoeedly  different  species  are  physiological  varieties  of  the  same  species. 
The  presence  of  sporocysts  and  cercaria  of  0.  gracilescms  in  the  oyster 

Events  the  formation  of  reproductive  elements,  and  also  renders  the 
t  incapable  of  withstanding  adverse  conditions.  B.  haimsanus 
thrives  best  in  oysters  living  in  brackish  water.  Its  growth  is  inhibited 
by  increased  salinity. 

Incertao  Bedis. 

Life-History  of  Orthonectids.§— F.  Mesnil  and  M.  CauUery  have 
stodied  Rhopalura  pelseneeri  and  compared  its  life-history  with  that  of 
Dicyemids.  There  is  a  phase  of  asexual  multiplication  in  the  host,  in  the 
form  of  Plasmodia,  whence  sexual  individual  arise  at  the  expense  of 
**  cell  genns."  Then  there  is  a  phase  of  propagation,  from  one  host  to 
another,  secured  by  the  sexual  individuals  which  are  ciliated  and  pro- 
duce ova.  These  develop,  doubtless  after  fertilisation,  in  the  interior 
of  the  body  of  the  mother,  into  ciliated  larvae,  known  only  in 
R.  cphiocotniB  Geard  and  R.  pelseneeri  C.  and  M.,  but  doubtless  of 

♦  Journ.  Quekett  Micr.  Club,  1906,  pp.  276-8  (1  pi.). 

t  Ann.  Nat.  Hist.,  xvU.  (190^  pp.  518-27  (2  pis.). 

X  Quart.  Journ.  Micr.  Sci.,  No.  196  (1906)  pp.  685-90  (4  pis.). 

§  Comptes  Rendus,  cxii.  (1905)  pp.  774-6. 
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general  occurrence.  These  larv®  are  evidently  the  agents  of  infection 
of  new  hosts,  where  they  give  rise  to  plasmodia.  It  is  suggested  that 
the  vermiform  individuals  (agamontes)  in  Dicjemids  correspond  to  the 
Plasmodia  in  Orthonectids,  and  the  infusoriform  individuals  (herma- 
phrodites ?)  correspond  to  the  sexual  individuals  of  Orthonectids. 

Botifera. 

Betro-Cerebral  Organ  in  certain  Rotifers.* — P.  Marais  de  Bean- 
champ  describes  a  structure  lying  dorsal  to  the  '*  brain  **  in  representa- 
tives of  EucUaninse,  Battulinse,  Colurinse,  Oastropodinse,  and  Notom- 
matinse.  It  is  a  glandular  organ,  bifurcated  in  front  at  least,  with  two 
apical  apertures,  and  forms  a  secretion  which  stains  during  life  with 
neutral-red.  In  Notommata  and  related  forms  it  is  intimately  connected 
with  the  brain  and  eye,  and  probably  has  a  secondary  sensory  func- 
tion. Its  secretion  has  the  form  of  bacteroid  granules.  In  Gopeus  and 
Eosphora  there  are  two  auxiliary  cells,  which  seem  to  be  derived  from 
the  brain. 

New  Botifers.t — James  Murray  figures  and  describes  CalUdina 
vesieulariSy  a  new  Bdelloid  Rotifer  from  moss,  characterised  in  par^ 
ticular  by  the  possession  of  f  teeth  in  the  jaws,  six  pairs  of  very  liurge 
and  prominent  vibratile  tags,  and  two  blunt  processes  in  first  foot-joint, 
and  small  spurs,  separated  by  wide  interspace. 

James  Murray  |  further  describes,  in  a  "  List  of  Rotifera  of  the  Forth 
Area,"  StepharumB  mkrodactylm^  a  minute  new  species  having  a  single 
long  style  on  the  dorso-posterior  part  of  the  body,  and  a  long  narrow 
foot  ending  in  two  very  minute  toes. 

Raffaele  Issel§  describes  Notommata  najas  var.  iermaliSy  a  new 
variety  which  the  author  found  living  in  various  hot  springs  in  Italy  in 
com^ny  with  the  verv  rare  Euchianis  plicata  Levander,  at  temperatures 
rangmg  from  45'*-87  0.  No  other  species  of  Rotifers  were  found  in 
these  thermal  waters. 

Echinoderma. 

Antarctic  Schinoderms.|| — R.  Eoehler  makes  a  preliminary  report 
on  the  forms  collected  by  Charcot.  They  are  very  different  from  thoee 
of  the  '  Belgica '  or  *  Southern  Cross '  collections.  The  Asteroids  are 
peculiarly  interesting,  e.g.  Ripaster  charcoti  g.  et  sp.  n.,  an  Archiasterid 
characterised  by  the  delicacy  of  the  marginal  plates,  and  Cryasisr  antaro- 
ticus  g.  et  sp.  n.,  remarkable  in  the  complete  aosence  of  a  dorsal  skeleton 
— which  requires  a  new  family,  Cryasterideae.  The  author  notes  the 
absence  of  any  similarity  with  Arctic  fichinoderm  fauna. 

Holothurian  Spicules.f — W.  Woodland  gives  an  account  of  the 
development  of  the  spicules  of  Cucumaria^  of  the  mode  of  deposition  of 

*  Comptes  Bendus,  cxli.  (1905),  pp.  961-3. 
t  Joum.  Quekett  Micr.  Club,  ix.  (1906)  pp.  269-62  (1  pi.). 
X  Ann.  Scot  Nat.  Hist.,  1906,  pp.  89-93  (5  figs.), 
f  Atti  Soc.  Ligustica  Sci.  Nat.  e  Qeogr.,  xviL  (1906)  pp.  1-72  (1  pL). 
I  Comptes  Bendos,  cxlii.  (1906)  pp.  118-15. 
Y  Quart.  Joum.  Micr.  Soi.,  No.  196  (1906)  pp.  588-59  (8  pis.). 
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4fae  qpicnles  in  7%yonsfu8U8y  and  a  note  npon  a  stage  in  the  scleroblastio 
development  of  the  plate-and-anchor  spicules  of  Synapta  inharens. 

CoBlentera* 

Bheotropism  in  Hydroids  and  Bognla.* — P.  Hallez  has  subjected 
various  hydroids  for  4-75  days  to  variable  currents  of  water,  with 
controls  in  vessels  not  agitated.  He  has  experimented  with  species  of 
Obdia^  Serttdarella^  Hydrallmanid^  ArUennulariay  etc.  The  r^ults  are 
not  affected  by  the  rates  of  the  current.  One  of  the  chief  results  is  an 
abundant  production  of  hydrorhizse,  which,  by  budding  rapidly,  form 
new  colomes.  In  Bugvlay  too,  an  exaggerate  production  of  roots  is 
induced. 

Trash-water  Medusa  in  River  Niger.t — E.  T.  Browne  records  the 
occunence  in  the  river  Niger  of  Limnocnida  tanganica^  a  fact  of  some 
mterest  in  view  of  the  d^tance  of  this  river  from  the  Great  African 
Lakes.  He  thinks  that  with  a  sea  stretching  across  the  Soudan  in  the 
Eocene  period  one  can  account  for  the  presence  of  Limnocnida  in  both 
these  regions.  This  solution  of  the  problem  removes  the  need  to 
speculate  about  the  Medus®  ascending  the  Niger  from  the  Atlantic  and 
migrating  across  Africa. 

Limnocodium  at  Munich.^ — E.  Boecker  reports  the  occurrence  of 
the  fresh-water  Medusoid  Limnocodium  in  the  Victoria  Begia  tank  in  the 
Botanic  Gardens  at  Miinchen.  The  specimens  seemed  to  be  exclusively 
males.  The  hollow  tentacles  did  not  seem  to  have  their  bases  imbedded 
in  the  jelly,  as  Giinther  stated.  Infusoria,  algae,  amoebae,  etc.,  were 
observed  in  the  stomach. 

Free-living  Variety  of  Adamsia  rond6letii.§ — Jos^  Bioja  y  Martin 
describes  some  colour  varieties  of  this  conmion  sea-anemone,  and  notes 
also  that  it  often  occurs  altogether  apart  from  mollusc-shells  and 
die  hermit-crab,  namely,  on  Zostera  marina.  Linares  has  named  this 
free-living  variety,  libera. 

Califomian  Shore  Anemone.jl — H.  B.  Torrey  described  Bunodactis 
xanthoyrammicay  which  has  a  wide  range  along  the  entire  Pacific  coast 
of  North  America,  and  shows  considerable  variability.  It  has  been 
described  under  at  least  four  different  specific  and  five  generic  names, 
but  the  author  clears  up  the  synonymy.  The  characteristic  green  colour 
of  the  species  is  found  only  in  individuals  exposed  to  the  sun  ;  it  is  due 
to  a  unicellular  alga  in  the  endoderm  of  the  column  wall,  mesenteries 
and  tentacles.  Under  wharves  or  in  caves  the  algae,  though  present,  do 
not  develop  so  luxuriantly,  and  the  polyps  are  correspondmgly  pale. 
The  material  for  the  illustrative  plate  was  destroyed  in  the  recent  fire  in 
8an  Francisco,  but  the  plate  will  be  forthcoming  later  on. 

*  Gomptes  Bendos,  cxli.  (1905)  pp.  840-3. 

f  Ann.  Mag.  Nat.  Hist.,  xcix.  (1906)  pp.  304-6. 

I  Biol  Centralb.,  xxv.  (1906)  pp.  605-6. 

I  BoU.  R.  8oc.  Eapafi.  Hist.  Nat.,  v.  (1905)  pp.  467-9  (1  pL). 

I  Univ.  Oaliiornia  Publications,  iii.  No.  3  (1906)  pp.  41-6  (1  pi.). 
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Bole  of  Mucus  in  Corals.* — J.  E.  Dnerden  finds  that  the  outer  surface 
of  coral  polype  is  covered  with  a  thin  mucus  la^er,  which  entangles 
objects  falling  on  it.  When  first  extruded  it  is  thin  and  watery, 
becoming  firmer  later.  From  time  to  time  it  gets  broken  up  into 
shreds,  which  are  wafted  off  the  disk  by  the  exhalant  currents  from  the 
stomod83um,  carrying  with  it  adherent  foreign  particles.  Nutritive 
substances  and  extractives  placed  upon  the  polyp  increase  the  amount  of 
mucus,  and  also  result  in  an  opening  of  the  mouth  and  the  institution  of 
an  inhalant  stomodseal  current  by  reversing  the  dominant  outward  beat 
of  the  stomodaeal  cilia.  At  the  same  time,  the  mucus  is  drawn  down 
Blong  with  its  entangled  nutritive  or  non-nutritive  particles  into  the 
stomodseum.  Ingestion  in  coral  polyps  is  thus  purely  mechanical,  de* 
pnding  upon  wlmtever  substances  are  capable  of  producing  an  inward 
beat  of  the  cilia,  the  opening  of  the  mouth,  and  the  exudation  of  mucus. 
An  inhalant  current  being  established,  objects  are  carried  into  the  polypaL 
cavity  without  regard  to  their  nutritive  value,  and  independently  of  any 
peristaltic  motions  on  the  part  of  the  stomodseum. 

J^Japanese   Alcyonarians.f — ^W.  Eukenthal   gives   diagnoses  of   a 
number  of  new  Japanese  species : — Anthelia  japonica,  Clavularia  (three 

Sl),  Nidalia  (five  sp.),  Alcyonium  gracillimum,  Dendronephthya  (six  gp.), 
ersemia  maremelUri^  Eunephthya  japonica,  E.  spicrdosa,  Siphonogargia 
dofieini,  and  8.  splendens. 

New  Species  of  Semper's  Larva  from  the  Galapagos  Islands.^ — 
Harold  Heath  describes  under  the  title  ZoantMla  galapagonenm  a  new 
species  of  Semper^s  larva,  but  is  unable  to  offer  any  suggestion  as  to  its 
relationships. 

Forifera. 

Bengal  Variety  of  Spongilla  lacustris  from  Brackish  Water.§ — 
Nelson  Annandale  describes  Spongilla  lacustris  var.  bengalmsis  n.  from 
brackish  water  at  Port  Canning  in  Lower  Bengal.  There  is  a  total 
absence  of  branches.  The  spicules  most  nearly  resembled  those  of 
Pott's  variety  montana.  The  gemmules  were  ve^  distinctly  of  two 
sizes,  scattered  indiscriminately,  not  grouped,  and  without  large  air-cells* 
The  green  colour  was  due  to  a  multicellular  alga.  Enormous  numbers- 
of  gemmules  formed  a  scum  on  the  surface  of  the  pools,  and  some 
seemed  to  have  been  carried  to  a  distance  by  the  wind. 

Protozoa. 

Atlantioellid».| — ^A.  Borgert  establishes  a  new  family  of  Radio- 
larians  (Tripylea)  wnich  he  calk  Atlanticellidse.  The  diagnosis  reads  : — 
"  Tripylea,  with  a  free  vesicular  central  capsule  not  inclosed  in  skeleton  ; 
the  skeleton  is  absent,  or  forms  an  oval  appendage  of  the  central  capsule  ^ 

•  Quart.  Joum.  Micr.  Sci.,  No.  196  (pp.  691-614), 

+  Zool.  Anzeig.,  xxx.  (1906)  pp.  280-9. 

X  Tom.  cit.,  pp.  171-5  (4  figs.). 

§  Joum.  and  Froc.  Asiatic  Soc.  Bengal,  ii.  (1906)  pp.  55-8  (1  fig.). 

j  Ergebn.  Plankton  Exped.,  iii.  (1906)  pp.  117-28. 
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in  the  latter  case  there  is  in  the  main  axis  a  hollow,  clapper-like,  median 
portion  composed  of  hollow,  but  peculiarly  chambered  spmes  ;  the  spinea 
are  disposed  singly  or  in  pairs  in  cruciate  arrangement  around  the  main 
axis.^  There  is  only  one  main  opening  in  the  central  capsule ;  parapylea 
are  absent.  It  is  the  presence  of  a  phroodium-like  pigment-mass  that 
points  to  affinity  with  the  Tripylea.  The  family  is  represented  by  the 
genos  AUantkella,  with  three  species.  There  seem  to  be  near  affinities 
with  the  Medusettidse.  The  habitat  of  the  Atlanticellidse  is  especially 
in  die  deeper  regions  of  the  Atlantic  ;  they  appear  to  be  absent  in  the 
oold  northern  regions. 

Zenophyophora.* — P.  B.  Schulze  discusses  a  peculiar  group  of 
Rhizopods  from  abyssal  regions,  e.g.  Psammetta  erythrocytomorphay 
Pzammma  gUbigerina,  Stannoma  dendroides.  They  are  not  sponges,  as 
has  been  suggested,  but  represent  a  group  of  Frotozoa  within  the 
Rhizopod  ck^  and  near  Foraminifera.  The  term  Xenophyophora^ 
refers  to  the  characteristic  utilisation  of  extrinsic  foreign  bodies  such  as 
the  spicales  of  Tetraxonid  sponges. 

DimorphiBm  of  Snglish  Nommulites.t — J.  J.  Lister  finds,  from  an 
examination  of  the  Nummulites  of  the  Eocene  beds  of  the  Isle  of  Wight 
and  Hampshire,  proof  of  the  existence  of  alternating  members  of 
"a  pair  "  of  forms  in  the  life-history  of  a  species.  The  two  modes  of 
reproduction  come  into  marked  contrast,  the  asexually  produced  megalo* 
spheres  being  approximately  proportional  in  size  to  the  protopls^mic 
Tolome  of  the  parent  while  the  microsphere  probably  arising  as  a  zygote 
is  uniformly  small  throughout.  In  several  of  the  species  examined,  aa 
the  microspheric  member  of  the  cycle  preponderates  in  the  life-history^ 
the  megalospheric  member  decreases,  not  only  in  proportion  to  the  size 
<rf  the  microspheric  form,  but  in  proportion  to  tne  megalospheric 
members  of  other  species  in  which  the  two  forms  attain  approximately 
equal  sizes. 

Barium  Sulphate  in  a  Rhizopod.^ — F.  E.  Schulze  and  Hans  Thier* 
/elder  note  that  in  a  peculiar'  abyssal  Bhizopod,  Xmophyophora,  the 
cytoplasm  includes  minute  refractive  granules  which  consist  of  barium 
ralpfaate  with  traces  of  calcium  sulphate.  The  only  other  known  case  of 
barium  in  organisms  is  in  some  marine  plants  ('^  Forchhanmier ''). 

Life-History  of  Hypotrichous  Infusoria.§  —  L.  L.  Woodruff  has 
inv^tigated  this  in  Oxytrichay  Pleurotrkha^  and  Oastrostyla,  In  one 
cnltore  as  many  as  860  generations  were  attained.  All  the  cultures  gave 
incontestable  proof  that  the  forms  studied  pass  through  cyclical  periods 
of  greater  ana  less  general  vitality  as  measured  by  the  rate  of  division. 
The  periods  of  depression  lead  to  death  if  the  culture  is  subjected  con- 
tinuously to  the  same  environment.  Minor  fluctuations,  termed  rhythms, 
occur  in  the  division  rate  ;  they  are  periodic  rises  and  falls  due  to  some 

•  Wiaa.  Ergebn.  Deutsch.  Tilfsee  Exped.  Valdivia,  xi.  (1906)  pp.  1-65  (8  pis.)  . 
See  ftUo  Zool.  Zentralbl.,  xiii.  (1906)  pp.  238-42. 

t  Proc.  Boy.  Soc..  Series  B,  Ixxvi.  (1905)  pp.  298-319  (3  pis.). 

:  SB.  Gee.  Nat.  Freunde  Berlin,  1905,  pp.  2-4. 

§  Jonrn.  Exper.  Zool.,  ii.  (1905)  pp  585-632  (3  pis.). 
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unknown  factor  in  cell-metabolism,  from  which  recovery  is  aatonomouB. 
A  cycle  extends  over  a  varying  number  of  rhythms,  and  ends  in  extinc- 
tion of  the  race  unless  it  is  "  rejuvenated  "  by  conjugation  or  changed 
environment.  Seasonal  and  temperature  changes  have  no  apparent  in- 
fluence on  the  cyclical  fluctuations  of  vitality.  Variation  in  temperatiore, 
however,  undoubtedly  affects  somewhat  the  daily  rate  of  division,  if  not 
directly  at  least  through  the  food  supply.  The  physiological  and  struc- 
tural changes  which  appear  at  periods  of  low  vitality  are  described.  It 
is  also  noted  that  under  varying  conditions  structural  modifications 
occur  which  are  in  no  way  abnormal,  and  that  those  observed  most 
frequently   in  ''wild**   Infusoria  are  not  so  constant  as  is  usually 


Leptophrys.* — ^W.  A.  Kepner  describes  a  form  which,  except  for  the 
absence  of  nuclei  and  the  variable  size  of  the  vacuoles,  corresponded 
with  L&ptophrys  elegans,  described  by  Hertwig  and  Lesser.  It  is 
suggested  that  these  investigators  mistook  ingested  monads  for  nuclei. 
Locomotion  is  effected  by  more  or  less  active  amoeboid  movements.  **  An 
active  large  individual  tosses  itself  about  very  much  as  a  cloud  of  smoke 
is  distorted  by  a  current  of  air."  After  the  animal  gorges  itself  with 
diatoms,  desmids,  and  monads,  it  encysts.  Division  into  two  was 
observed,  but  no  trace  of  a  nucleus  was  seen.  As  Penard  suggested,  it 
seems  likely  that  Leptaphrys  is  but  a  sjmonym  for  a  species  of  VampyrMa. 

Studies  on  PeridinesB.t — (j^za  Entz,  junior,  gives  an  account  of 
the  Peridinese  captured  in  the  plankton  of  Quamero  and  Quarerola, 
enumerating  fifty-nine  forms,  ana  discussing  the  variations  of  species  of 
Ceratium.  He  gives  a  detailed  account  of  the  plates  of  Fhaiacroma 
jourdani  and  Ceratocorys  horrida^  and  shows  the  homologies  of  the  plates 
in  Phalseromese  and  Ceratise.  The  process  of  division  m  these  families 
is  also  discussed. 

Identity  of  Surra  and  Mbori.| — ^A.  Jjaveran  has  shown  that  the 
Trypanosomiasis  which  Cazalbon  called  Mbori,  and  which  chiefly  attacks 
dromedaries  in  French  Soudan,  is  due  to  the  same  parasite  as  Surra 
{Trypanosoma  evansf).  Structurally,  the  two  Trypanosomes  are  the 
same,  and  animals  immune  to  Surra  are  immune  to  Mbori,  and  vice  versa. 
The  Trypanosome  of  Mbori  is,  however,  slightly  less  virulent  than  that  of 
Surra. 

Parasite  of  Acute  Bzanthema.S — J  Siegel  has  found  in  the  whole 
group  of  so-called  acute  exanthematous  dis^ises  a  flagellate  parasite, 
with  naked  body,  at  least  two  distinct  nuclei,  and  1-3  flagella.  The 
multiplication  occurs  by  repeated  division  of  iixe  nucleus  (sporulation), 
and  also  by  longitudinal  division.  In  Vaccinia  the  parasites  not  only 
occur  in  the  affected  parts  of  the  skin,  but  swarm  in  the  blood.  Ooamieri 
has  given  the  name  Cytorrhyctes  to  these  organisms. 

•  Amer.  Nat.,  xl.  (1906)  pp.  335-42  (8  figs.). 

t  Math.  Nat.  Ber.  Ungam.,  xx.  (1906)  pp.  96-144  (66  figs.). 

t  Comptea  Rendus,  cxli.  (1905)  pp.  1204-7. 

$  SB.  OeB.  Nat.  Freunde  Berlin,  1905,  pp.  19«^-7  (1  fig.). 
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Life-History  of  Trypanosoma  balbianii.* — ^W.  S.  Perrin  gives  an 
aoconnt  of  the  life-cjde  of  this  parasite  of  the  oyster.  With  the  ex- 
ception of  the  growth  of  fresh  individnals  from  the  cyste^  the  whole 
de?elopmental  cyde  takes  place  in  the  gat  of  a  single  host.  In  the 
cryslaUine  style  the  Trypanosomes  undergo  longitudinal  division  as  the 
normal  method  of  multi^Ucation.  When  the  stvle  disappears,  gametes 
are  formed  and  conjugation  follows.  Intra-epitnelial  stages  in  the  gut 
do  not  appear  to  occur.  Transmission  of  the  parasite  appears  to  take 
place  by  cysts  idone. 

Development  of  Hepatomonas  of  Eala-asar.f — L.  Rogers  has  suc- 
ceeded in  developing  tiie  Leishmann-Donovan  body  in  acidified  blood 
with  much  more  uniform  results  than  in  his  earlier  experiments,  where 
dtzated  blood  was  used.  He  has  absolutely  failed  to  find  any  indica- 
tions of  an  undulating  membrane  or  of  the  migration  of  the  micro- 
nucleus  such  as  Novy  and  MacNeil  witnessed  in  the  development  of 
bird  trypanosomes.  The  conclusion  is  arrived  at,  that  the  organism  is 
not  a  trypanosome,  but  belongs  to  the  order  Hepatomonas.  A  relatively 
low  temperature  (22°  C.)  is  essential  to  development,  which  would  in- 
dicate that  infection  is  only  likely  to  take  place  in  India  during  the 
colder  part  of  the  year. 

Sporoaoon  from  Mucous  Membrane  of  Human  Septum  nasi.| — 
K  A.  Minchin  and  H.  B.  Fantham  describe  Rhinosporidium  Tdnealyi 
g.et  sp.  n.,  from  a  tumour  in  the  nose  of  a  native  patient  at  the  Medical 
College  Hospital,  Calcutta.  The  new  parasite  is  an  annectant  form, 
which  shows  marked  affinities  with  the  typical  Neosporidia  and  also  with 
the  simpler  Haplo6i>oridia.  Amoeboid  trophozoite  stages  in  the  sub- 
mucous connective  tissue  increase  in  size,  form  cyst-walls,  and  give  rise 
to  uninucleate  pansporoblasts,  each  of  which  develops  |a  spore-morula. 
In  many  cases  Uie  cysts  burst  and  scatter  the  spore-morulse  in  the  sur- 
rounding tissue.  This  probably  represents  the  usual  method  of  en- 
dogenous reproduction. 

The  order  Neosporidia  should  be  extended  to  include  Rhinosporidium 
and  tbe  Haplosporidia,  and  may  then  be  subdivided  into  (1)  Gnidos- 
poridia  (Doflein),  with  pole-capsules  in  the  spore  (Myxospondia  sens, 
strict.,  Microsporidia,  and  (?)  Sarcosporidia) ;  and  (2)  Haplosporidia, 
without  pole-capsules  in  the  spore,  including  Rhinosporidium  and  other 
forms  previously  referred  to  this  section. 

Observations  on  Oregarines.§ — H.  M.  Woodcock  gives  an  account 
of  investigations  on  Diplodina  {Cystohia)  irregularis  Minch.,  parasitic  in 
Holothturia  forskali,  on  D,  (C.)  minchinii  Woodcock,  from  Cucumaria 
pentaetes  and  C,  plancij  and  on  the  trophozoites  of  DiplocysUs  schneideri 
from  a  new  host,  Periplaneta  orimtalis.  A  fairly  complete  account  of 
the  life-history  of  D.  irregtdaris  is  given.  This  species  and  D.  minchinii 
are  quite  motionless  forms.  Each  adult  is  reallv  a  "  couple,''  Diplodina 
being  a  neogamous  Oregarine,  or  one  in  which  precocious  association 

•  Proo.  Roy.  Soc.,  Series  B,  Ixxvi.  (1906)  pp.  368-76. 
t  Op.  cit.,  bnvii.  (1906)  pp.  284-93  (1  pi.). 
t  Quart.  Joum.  Micr.  Sci.,  zlix.  (1906)  pp.  621-32  (2  pis.). 
f  Op.  cit..  No.  197  (1906)  pp.  1-100  (6  pis.). 
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oocQTB.  TEe  phenomenon  of  association  in  general  is  discossed,  the 
conclosion  arrived  at  being  that  it  is  not  a  primitive  but  an  acqaired 
condition.  The  power  of  cjtotactic  attraction  has  become  so  developed 
and  specialised  in  Oregarines,  that  it  is  now  most  probably  necessary 
before  sponilation  can  take  place. 

Castration  due  to  Oregarines.* — G.  Smith  gives  some  notes  on  the 
life-history  of  Aggregata  inachi  sp.  n.  No  trace  of  conjugation  prior  to 
encystment,  nor  of  two  nuclei  together  in  one  cyst,  was  found.  Amongst 
the  sporozoites  found  free  in  the  body  of  the  crab  a  tendency  to  form 
associations  was  noted.  The  presence  of  the  parasite  in  the  male  Inachus 
is  associated  with  the  occurrence  of  external  hermaphrodite  characters 
and  with  the  disintegration  of  the  testis,  only  the  vesicnlss  seminales 
remaining.  The  assumption  of  the  hermaphrodite  characters  would 
appear  to  take  place  at  the  moult  following  the  liberation  of  the 
sporozoites  into  the  body  cavity. 

Structure  and  Life-History  of  Pleistophora  periplanetcB.f — ^W.  S. 
Perrin  gives  some  particulars  regarding  this  Myxosporidian  parasite  of 
Periplaneta  orimtalis.  There  are  two  very  definite  phases  m  the  life- 
history  :  a  schizogonous  phase,  characterised  by  almost  excessive  multi- 
plication, with  a  view  to  auto-infection ;  and  a  sporogonous  phase, 
characterised  by  the  cessation  of  growth  and  trophic  activity,  and  the 
formation  of  resting  spores.  This  by  no  means  agrees  with  Schaudinn^s 
division  of  the  Sporozoa,  where  tne  Myxosporidia  are  placed  in  the 
Neosporidia,  in  which  spore-formation  continues  during  the  trophic  phase. 
Another  point  of  interest  in  the  life-history  of  Pleistophora  periplanetm 
is  affordea  by  the  existence  of  residuary  nuclei,  which,  together  with  the 
protoplasm  of  the  pansporoblast,  die  off,  while  sporuktion  is  being 
effected.  The  author  regards  it  as  possible  that  these  residuary  nuclei 
represent  reduction  bodies. 

Spirochete  pallida  and  Syphilis.^ — C.  Thiesing  adduces  various 
considerations  which  lead  him  to  doubt  whether  this  form  is  astiologi- 
cally  connected  with  syphilis,  and  whether  it  is  a  protozoon.  He  regards 
it  as  a  harmless  saphrophyte,  and  as  a  plant,  not  an  animal. 

»  Mitth.  Zool.  station  Neapel,  xvii.  (1905)  pp.  406-10  (1  pi.), 
t  Quart.  Joum.  Mior.  Sci.,  No.  196  (1906)  pp.  615-33  (2  pis.). 
X  SB.  Ges.  Nat.  Freunde  Berlin,  1905,  pp.  205-17  (1  pi.). 
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BOTANY. 

QENSBAL, 

Including  the  Anatomy  and  Physiology  of  Seed  Plants. 

Stmotore  and  Development. 
Veffetative. 

Winged  StelB  in  some  Legominose.* — Ph.  van  Tieghem  has  in- 
vestigated the  stele  of  certain  Legominosse,  and  finds  among  the  snb- 
izibe  SpartiesB  the  normal  type  and  three  modifications,  viz.  (1)  stele 
winded  by  die  pericyde ;  (2)  stele  without  wings,  but  accompanied  by 
menutdes  derived  exdnsively  from  the  pericycle ;  (8)  winged  stele 
aocompaDied  by  meristeles  derived  exclusively  from  the  cortex.  Each  of 
these  modifications  is  found  in  several  genera,  e.g.  the  first  in  Erinacea 
and  die  Furze,  the  second  in  Sarothamntts  and  Spartium^  which,  are  thus 
shown  to  be  nearly  related  to  one  another.  On  the  contrary,  certain 
genera  share  their  spedes  among  these  modifications  and  the  normal 
tjpe ;  the  species  of  these  genera  are  therefore  more  remote  from  one 
another  than  would  be  exp^ted  for  members  of  the  same  genus. 

The  author  suggests  that  where  the  flower  and  fruit  show  little 
agreement,  e.g.  in  the  Brooms  and  Trefoils,  there  should  be  a  thorough 
investigation  of  the  vegetative  structure,  especially  of  the  stem  ;  species 
with  cQfferent  structure  should  be  placea  in  different  genera;  and 
abo,  perhaps,  where  flower  and  fruit  permit,  those  mth  the  same  structure 
should  be  united  in  the  same  genus. 

Seproduotive.  « 

Pollen-Grain  of  Picea  excelsa.t— J.  B.  PoUock  finds  that  in  the 
poDen-grain  of  Ficea  excsUa  the  prothaUial  cells  vary  in  number  from 
one  to  three  ;  the  former  obtains  in  the  majority  of  cases,  while  the  latter 
is  rare.  The  position  varies,  but  is  usually  in  a  continuous  row  with 
die  stalk  cell  and  central  cell.  Since  the  membranes  of  prothallial  cdls 
sometimes  persist  after  the  disappearance  of  the  protoplasm,  they  are 
then  probably  of  cellulose.  In  double  pollen-grains,  the  3-4  cells 
Ijing  along  the  dorsal  side  are  not  to  be  regarded  as  a  prothallium 
of  unusual  size,  but  as  the  smaller  portion  of  a  poUen-grain  divided 
into  two  unequal  portions,  each  of  which  is  a  potential  antheridium. 
The  ceUs  of  the  ku^er  portion  are  similar  to  those  in  a  typical  pollen- 
giam ;  tlie  smaller  portion  varies  more,  but  has  a  distinct  resembkmce 
to  the  typical  antheridium. 

Hie  author  concludes  that  variation  in  the  pollen  of  Gymnosperms 
and  of  Angiosperms  indicates  reduction  by  gradual  modification,  aue  to 
disuse  of  vanisning  structures.    Suppression  of  the  male  gametophyte  in 

•  Joum.  de  Bot.,  xix.  (1906)  pp.  185-97. 
t  Amer.  Nat.,  xl.  (1906)  pp.  263-81  (1  pL). 
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OymnospermB  is  advantageous  where  photxwjmthesis  is  impossible.  The 
division  of  the  second  male  nuclens  in  the  egg  of  some  ^jmnosperms, 
and  its  fusion  with  the  segmentation  nucleus  in  Abies  balsamea,  favours 
the  view  that  the  endosperm  of  Angiosperms  is  a  modified  gametophjte. 
Extremes  in  variation  in  the  male  gametophjte  are  found,  on  the  one 
hand,  in  Araucaria  with  2(M4  cells,  and,  on  the  other,  in  GryptotMria 
Japonicay  which  not  only  has  no  v^etative  prothallium,  but  the  wall 
between  the  tube  nucleus  and  the  primary  spermatogenous  nucleus  is 
transitory. 

Development  of  the  PoUen-Orain  and  Anther  in  Onagraceo.* — 
B.  Beer  finds  that  in  the  pollen-grains  of  some  OnagracesB  the  young 
cell-membranes  contain  cellulose  and  pectose,  but  the  sporogenous  cell- 
membranes  gradually  come  to  be  formed  only  of  pectose.    The  pollen- 
mother-cell  wall  is  of  pure  callose.    The  first  two  divisions  of  the 
pollen-mother-cell  have  seven  chromosomes,  afterwards  there  are  four- 
teen.   The  first  membrane  formed  directly  by  the  protoplast  is  of 
pectose,  deposited  upon  but  distinct  from  the  callose  wall.    Within  tins 
membrane  a  secondary  thickening  of  pectose  is  formed.    The  inter- 
stitial bodies  are  special,  thin  areas  on  the  first  pollen-membrane,  which 
are  afterwards  covered  with  mucilage  ;  later  on,  the  latter  may  give  rise 
to  a  dense,  closing  disk,  as  in*  CEnotheray  or  to  laminae,  as  in  Oaura. 
Both  the  first    poUen-wall   and  the  secondsuy  thickening  layer  are 
attached  to  the  protoplast  when  first  developed,  but  the  greater  part  of 
subsequent  growth  of  both  membranes  takes  place  by  intussusception, 
after  they  are  completely  separated  from  the  protoplast.    The  material 
required  for  their  growth  is  derived  from  the  protoplast,  which  when 
nearly  exhausted  is  replenished  by  the  disintegrated  nuclear  material  of 
the  tapetum.    If    tms  materiid   is  insufficient,  further  development 
ceases.    The  pollen  nucleus  remains  in  connection  with  the  interstitial 
bodies  by  means  of  cytoplasmic  threads,  and  just  here  the  intine  starts 
growth.     In  Oaura  Lindh&imeri  and  EpUobium  tetragonum  the  intine 
contains  both  pectose  and  cellulose,  but  in  CEnothera  cellulose  is  almost 
or  entirely  absent.    The  interstitial  disk  and  laminae  are  eaten  away, 
suggesting  the  action  of  an  enzyme.     The  mature  pollen-grains  are 
held  together  by  fibrils  derived  from  the  mother-cell  wall. 

PhyBiolos^. 
Nutrition  and  Orowth. 

Ascent  of  Sap.f — A.  Ursprung  has  experimented  with  beech  stems, 
and  draws  the  following  conclusions  as  to  the  part  played  by  the  living 
cells  in  the  ascent  of  sap.  All  experiments  upon  stems,  pedicles,  etc., 
tend  to  show  that  living  cells  assist  in  the  production  of  force  for 
raising  the  sap,  and  that  the  co-operation  of  the  living  cells  of  the 
wood  is  necessary  for  a  long  time.  In  older  beech  twigs,  the  living 
cortical  cells  have  no  influence  on  the  sap  ascent,  and  even  in  the 
youngest  parts  their  influence  cannot  be  important.  For  the  necessary 
transmission  through  the  length  of  one  decimetre,  only  a  very  small 

*  Beih.  Bot.  Gentralbl,  zix.  Abt.  1  (1906)  pp.  286-813  (8  pis.), 
t  Jahrb.  wiss.  Bot.,  zlu.  (1906)  pp.  608>44. 
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fraction  of  the  oonducting  tissue  is  needed  if  the  wood-cells  of  the 
Doriion  in  question  are  living  ;  while  the  whole  of  the  conducting  tissue 
doeB  not  transmit  suflfident  water  if  these  cells  have  been  destroyed. 

?imction  of  Silica  in  the  Nutrition  of  Cereals.* — A.  D.  Hall  and 
C.  6.  T.  Morison,  as  the  result  of  investigations  on  barley,  conclude 
that  silica,  although  not  an  essential  constituent  of  plant  food,  plays  a 
part  in  the  nutrition  of  cereals,  such  as  barley,  which  contain  normally  a 
conriderable  pfoportion  of  silica  in  their  ash.  The  effect  of  a  free 
SQpply  of  soluble  silica  is  manifest  in  an  increased  and  earlier  forma- 
tion of  grain,  and  is  thus  similar  to  the  effect  of  phosphoric  acid. 
The  silica  acts  by  causing  an  increased  intake  of  phosphoric  acid,  to 
which  the  observed  effects  are  directly  due.  There  is  no  evidence  that 
the  silica  within  the  plant  causes  a  more  thorough  utilisation  of  the 
phosphoric  acid  that  has  already  been  assimilated,  or  itself  promotes  the 
migration  of  food-materials  from  the  straw  to  the  grain. 

PhyBiology  of  Germination  of  PoUen.f — L.  Jost  finds  that  ger- 
minating pollen-grains  may  be  placed  in  three  classes.  (1)  Those  re- 
quiring nothing  but  water  for  germination,  much  mineral  matter  being 
injorious.  To  this  group  belong  Grasses,  which  can  only  germinate 
in  minute  quantities  of  pure  water.  (2)  Those  rec^uiring  a  very  dilute 
solution  of  a  definite  chemical  substance,  which  is  contained  in  the 
stigma.  In  a  few  cases  this  substance  is  Isevulose,  in  others  or^nic 
adds,  but  in  most  cases  it  is  unknown.  (3)  Those  which  germmate 
only  in  a  sugar  solution  of  definite  concentration.  In  tMs  case  it  is 
stOl  unknown  whether  the  sugar  is  nutritive,  or  whether  it  prevents 
exceasive  absorption  of  water  owing  to  its  osmotic  properties.  It  may 
wt  like  laeyulose,  or  it  may  neutralise  the  poisonous  effects  of  certain 
mineral  substances,  or  it  may  exercise  both  tnese  functions. 

Similar  results  may  be  expected  in  connection  with  the  germination 
of  fungus  spores. 

XflEBct  of  Calcium  Baits  on  Sphagrna.^ — H.  Paul  dves  a  preliminary 
Mooont  of  his  observations  on  the  effect  of  lime-scdts  upon  Sphagna, 
He  reviews  the  work  of  previous  authors,  notably  that  of  C.  A.  Weber, 
from  whom  he  differs  entirely.  Weber  holds  that  calcium  salts  are  not 
inimical  to  the  nutrition  of  Sphagna^  but  that  he  has  found  them  to 
flourish,  and  one  species  to  fruit,  even  when  irrigated  with  water  rich 
in  calcium  carbonate.  Paul,  on  the  other  hand,  finds  Sphagna  very 
sensitive  to  solutions  of  calcium  carbonate,  though  the  species  vary  in 
this  respect.  Calcium  sulphate  they  can  tolerate  in  fairly  large  quantities. 
Details  of  Paul's  experiments  are  promised  in  a  further  paper. 

Fungi  in  Relation  to  Atmospheric  Nitrogen.§ — Berthold  Heinze 
has  conducted  a  series  of  experiments  with  various  fungi  on  artificial 
culture  media  to  test  their  power  of  assimilating  nitrogen  from  the  air, 
and  so  aiding  in  the  enrichment  of  the  soil.     He  comes  to  the  conclusion 

•  Proc.  Roy.  Soc.,  Series  B,  Ixxvii.  (1906)  pp.  456-77. 
t  Ber.Deutsch.  Bot.  GeseU.,  xxiii.  (1906)  pp.  504-16. 
t  Op.  oit,  xxiv.(1906)  pp.  148-64. 
S  Ann.  Mycol.,  iv.  (1906)  pp.  41-63. 
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that  tbongb  they  do  not  directly  collect  nitrogen,  yet,  indirectly,  they 
are  of  immense  importance,  as  they  furnish  carbon  material  in  the  form 
of  mannite,  glycogen,  etc.,  to  the  nitro-bacteria.  The  fnngi  experimented 
with  were  Phoma  Beta,  Aspergillus  niger^  FmtciUium  glaucum,  and 
Mucor  stoloni/er. 

IrritabiUty* 

Effect  of  Light  on  Green  Plants  in  absence  of  Carbon-dioxide.*— 
Jules  Lef 6vre  has  experimented  with  Lepidium  sativum  grown  in  arti- 
ficial soil  containing  amido-compounds,  and  watered  with  water  free 
from  GO2.  One  set  of  plants  was  placed  under  a  beU-jar,  in  presence 
of  baryta,  and  in  full  sunlight,  while  a  second  set  was  under  similar 
conditions,  but  in  darkness.  The  dry  weight  of  the  first  set  was  greatly 
increased  compared  with  the  previous  dry  weight  when  grown  in  air 
under  similar  conditions ;  the  second  set  died  in  a  week,  and  its  weight 
was  slightly  less. 

The  author  concludes  that  the  sjrnthesis  performed  by  green  plants 
in  absence  of  C0„  and  in  an  amido-soil,  becomes  impossible  in  the 
absence  of  light ;  also,  this  synthesis  is  essentially  a  chlorophyll  function. 

Modifications  of  Tropical  Plants  in  changed  Surroondings.t — 
D.  Bois  and  J.  Oallaud  have  investigated  the  reason  for  deterioration  in 
the  commercial  products  of  such  phmts  as  Cinnamomum  Camphora^  Ficus 
elastica,  etc.,  when  removed  from  their  native  habitat  to  surroundings 
which  appear  to  be  favourable  to  their  cultivation.  Their  experiments 
were  carried  out  upon  various  species  of  Euphorbia^  and  they  conclude 
that  there  is  no  ground  for  attributing  the  change  to  accidental,  in- 
dividual variations.  They  find  that  in  both  the  secretory  and  support- 
ing tissues  (which  are  the  chief  sources  of  the  commercial  productB), 
marked  and  rapid  changes  occur,  directly  resulting  from  differences  in 
external  conditions,  such  as  heat,  humidity,  etc.  More  attention  must 
be  paid  to  these  points,  if  better  success  is  to  attend  the  acclimatising  of 
such  plants. 

Action  of  Sulphur-dioxide  on  Plants.}  —  A.  Wieler  finds  that 
different  plants  and  organs  are  unequally  sensitive  to  sulphur-dioxide, 
6ut  that  all  plants  withm  8  kilometres  from  the  source  of  pollution  hare 
the  dioxide  in  their  leaves.  It  enters  through  the  stomata,  and  exerts 
an  adverse  influence  on  photosjmthesis,  owing  to  its  direct  action  on  the 
chloroplasts.  Transpiration  is  unaffected.  Injured  plants  decrease  in 
height,  and  have  premature  autumnal  coloration  and  leaf-fall.  The 
author  considers  that  the  dioxide  unites  with  metabolites,  especially 
aldehydes,  with  liberation  of  sulphuric  acid,  and  to  the  latter  the  injury 
is  due.  Indirectly  the  dioxide  affects  the  soil  by  removal  of  its  basic 
constituents,  thus  causing  an  accumulation  of  humic  acids.  Plants  ^- 
posed  to  the  action  of  a  high  percentage  of  the  dioxide  for  a  short 
time  are  acutely  affected  and  past  remedy.  Those  under  the  action  of  a 
low  percentage  for  a  long  time  exhibit  the  same  characters  as  when 

*  Comptes  Rendus,  cxli.  (1905)  pp.  1036-6. 
t  Tom.  cit.,  pp.  1033-35. 

X  Berlin :  Bomtraeger,  1905,  vii.  and  427  pp.  See  also  Nature,  Ixxiii.  (1906> 
pp.  385-6. 
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Boffering  from  defective  nutrition ;  application  of  manures,  especially 
basic  ones,  is  recommended  as  a  remedy. 

Chemotropism  of  Fungi.* — Harry  R.  Pulton  gives  a  preliminary 
sketch  of  the  views  held  and  the  results  obtained  by  previous  workers 
in  this  field  of  research.  He  carried  out  his  own  experiments  with  some 
fonrteen  fungi,  parasitic  and  saprophytic.  He  employed  capillary  tubes 
filled  with  certain  chemical  substances,  to  test  the  influence  of  the 
sabstances  on  germinating  spores.  He  also  used  the  mica-plate  method, 
jArcing  the  plate  with  holes,  and  coating  the  under-surface  with  gelatin 
mixed  with  the  test  solution.  From  all  these  experiments  he  concluded 
Aat  positive  chemotropism  scarcely  exists.  All  of  the  fungi  tested 
showed  a  tendency  to  turn  away  from  a  medium  in  which  hyphae  had 
grown  previously.  Various  fungi  showed  positive  hydrotropism,  while, 
in  some  cases,  an  overabundance  of  moisture  caused  a  negative  reaction. 
Pulton  considers  that  the  drying  up  of  the  moisture  in  which  spores 
have  germinated  on  the  leaf,  may  be  the  factor  that  impels  growth 
towards  the  stomata. 

M.  Racibowskit  has  grown  Aspergillus  niger  in  solutions  containing 
various  chemicak,  but  chemomorphLun,  he  found,  was  induced  only  by 
thiosnlphate,  chloroform,  and  iodine.  In  thiosulphate  solution  the 
fongi  is  not  poisoned,  but  no  spores  are  produced.  The  conidiophore  is 
foraied,  but  sulphur  drops  congregate  m  the  end  of  the  hypnae  and 
hinder  further  growth.  The  plants  grown  in  chloroform  fructified  to 
four  generations.  The  growth  of  the  hyphse  was,  however,  considerably 
affected ;  swollen  cells  were  found  full  of  protoplasm,  the  ends  of  the 
hyphae  were  slender,  and  bore  repeatedly  forking  branches.  Spores  were 
numerous,  and  the  stengmata  of  old  conidiophores  became  globose  at  the 
ends.  In  weak  solutions  of  iodine,  growth  was  not  materially  altered  ; 
in  a  stronger  mixture,  no  spores  were  formed,  and  abnormal  growths  of 
the  filaments  took  place.  Very  large  cells  were  found  filled  with  pro- 
toplasm, and  the  membrane  gradually  thickened.  Iodine  reacted 
similarly  on  the  growth  of  Thamnidium  elegam, 

Ohemloal  Ohanffes. 

Behaviour  of  Plants  towards  Aluminium.} — W.  Bothert  finds  that 
plants  take  up  aluminium  in  varying  quantities  if  in  suitable  form,  such 
as  soluble  ssdts  and  certain  insoluble  ones  such  as  phosphate.  The 
whole  or  greater  part  is  retained  in  the  roots.  The  small  amount  of 
smtable  ssdts  present  in  soil  accounts  for  the  presence  of  so  little 
slominium  in  plants.  Soluble  salts  act  injuriously  except  in  very  dilute 
aohitions,  also  in  specifically  lai^e  quantities,  yet  plants  often  take  up 
surprisingly  large  miantities  of  soluble  salts,  if  the  anion  has  no  injurious 
effects  (e.g.  chloride).  In  some  cases  small  quantities  of  aluminium 
salts  exert  a  stimulating  effect  on  plant  development. 

Aluminium  can  only  be  taken  out  of  solution  into  tissues  up  to  a 
fixed  limit  of  concentration,  which  is  independent  of  the  concentration 

♦  Bot.  Gazette,  xli.  (1906)  pp.  81-108. 

t  BulL  Acad.  Sci.  Cracovie,  No.  10  (1905)  pp.  764-78.  See  also  Bot.  Centralbl., 
0.(1906)  pp.  499-501.  t  Bot.  Zeit.,  Ixiv.  (1906)  pp.  43-62. 

Auq,  loth,  1906  2  H 
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of  the  BiuTOimding  solution  and  apparently  also  of  the  nature  of  the 
solution.    Onoe  tt^en  up  it  is  retained  for  some  time. 

Acid  Bzcretion  of  Roots  and  Fungi.* — Gustav  Eunze  finds  that 
the  roots  of  higher  plants  do  not  excrete  mineral  acids  ;  that  the  solvent 
action  of  the  soil  is  due  to  organic  acids  alone,  and  as  the  amount  of 
acid  in  many  plants  is  infinitesimal,  the  plant  relies  on  mjcorhiza  for  the 
desired  effect.  Bj  cultures  of  roots  and  hyphse  on  marble  he  found  that 
the  latter  had  pierced  deeper  into  the  stone  ;  he  found  also  that  humic 
acid  played  only  a  small  part  in  the  corrosion  of  minerals  as  compared 
with  fungus  hyphse.  He  examined  further  the  action  of  lichens  on 
rocks.  Among  granite  lichens  it  was  discovered  that  the  mica  con- 
stituent suffered  least  from  hyphae.  By  growing  Penicillium  on  litmus 
paper  soaked  in  a  nutrient  solution  he  was  able  to  determine  the 
abundance  of  the  acid,  and  that  it  was  oxalic  acid.  Plant  roots  grown 
in  the  same  conditions  gave  only  a  slight  add  reaction  on  the  paper. 
Hence  he  concludes  the  enormous  importance  of  fungus  hyphse  to  Uie 
higher  plants. 

Qeneral. 

Colour  as  an  Attraction  for  Bees.! — G.  Bonnier  has  experimented 
with  bees  for  the  purpose  of  testing  whether  the  colour  of  flowers  is  the 
source  of  attraction.  The  author  considers  that  previous  workers  have 
not  given  sufficient  consideration  to  the  social  organisation  of  bees.  He 
finds  that  among  the  workers  leaving  the  hive  are  some  which  seek  for 
honey,  etc.,  and  then  point  it  out  to  the  rest  of  the  colony.  These 
seekers  are  very  numerous  in  the  early  morning,  but  later  on  they 
become  plunderers.  If  honey,  placed  on  variously  coloured  cards,  is 
set  near  the  hives  in  early  morning,  the  seekers  soon  discover  it ;  if  it  is 
later,  when  the  seekers  are  less  numerous,  the  plunderers  wiU  continae 
their  appointed  tasks,  and  the  honey  will  remain  untouched  for  a  long 
time.  These  results  are  independent  of  the  colour  of  the  cards.  All 
experiments  tend  to  show  that  when  bees  have  taken  up  their  work  for 
the  day,  they  are  usually  unaffected  by  honey,  etc.,  even  if  placed  on 
conspicuously  coloured  flowers  or  cards  in  the  vicinity  of  their  labours. 

OBYFTOQAILS. 

Pteridophyta. 

(By  A.  Gbpp,  M.A.,  P.L.8.) 

Botrychium  Lunaria.} — H.  Bruchmann  gives  detailed  observations 
on  the  prothallium  and  sporophyte  of  Botrychium  Lunaria.  Whereas 
Ophioglossum  vulgatum  is  propagated  by  numerous  suckers,  this  method 
of  growth  is  lacking  in  B,  Lunaria  :  every  sporophyte  is  the  direct  pro- 
duct of  a  gametophyte.  Hence  the  minute  prothallia  must  be  sought 
with  a  lens  beneath  the  surface  where  a  sporophyte  has  lately  shed  its 
spores ;  it  is  useless  to  search  beneath  young  plantlets,  for  these  have 

*  Jahrb.  wiss.  Bot.,  xlii.  (1906)  pp.  367-93. 
T  Comptes  Rendus,  cxli.  (1906)  pp.  988-94. 
X  Flora,  xcvi.  (1906)  pp.  203-30  (2  pl8.). 
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afaread?  lived  for  some  years  anderground  and  have  lost  all  oonnection 
with  the  prothallia.  After  an  allnsion  to  the  previous  work  of  Irmisch, 
(^pbell,  and  others,  the  author  describes  how  and  where  he  gathered 
hiB  own  material ;  and  then  discusses  in  detail  the  structure  of  the 
gametophjte  and  sporophyte,  the  latter  being  treated  from  three  points 
of  view — ^the  older  plant,  the  embryo  plant,  and  the  rare  occurrence  of 
branching. 

North  American  Ferns.* — B.  D.  Gilbert  gives  an  account  of  the 
Xorth  American  varieties  of  Polypodium  vulgare,  founded  on  a  com- 
parison with  critical  specimens  from  Europe  supplied  by  Druery  and 
Christ.  He  describes  15  varieties  and  forms,  and  arranges  them  in  four 
groups  according  to  whether  the  fronds  are  normal  or  branched  or 
crested,  or  have  the  pi^nas  more  or  less  lobed.  One  variety  and  three 
forms  are  new. 

B.  M.  Rooneyt  describes  the  "resting"  of  Botrychium,  and  the 
Tesolts  of  her  observations  on  B.  Virginianum.  On  each  sterile  plant, 
€Ten  in  the  bud,  she  found  the  abortive  sporangium,  which  differs  in 
size,  8h^)e,  and  colour  from  the  healthy  fruiting  sporangium  of  fertile 
plants.  She  believes  that  the  number  of  years  for  a  plant  to  be  fruitful 
or  sterile  varies;  there  is  no  r^ular  alternation.  No  such  abortive 
^Kmmgium  was  found  on  Ophioglossum  vvUgatum. 

W.  N.  Glutei  describes  briefly  a  form  of  Osmunda  cinnamomea 
whidi  differs  slightly  from  var.  indaa  Hunt,  and  is  designated  by  the 
uithor  as  var.  bipinnatifida. 

W.  C.  Dukes  §  records  Botrychium  hiUmatnm  from  a  locality  west  of 
MohUe,  Alabama,  and  gives  a  short  account  of  its  growth  from  August 
toAwil. 

W.  N.  Glute,||  criticising  certain  customs  of  botanical  nomenclature, 
specially  the  citation  of  authors^  names — one  for  the  original  species,  as 
▼eO  as  another  for  the  latest  combination  of  genus  and  species — takes 
«iOCTrtion  to  sundry  species  ascribed  to  the  recently  founded  Sceptridium 
on  the  score  that  they  merit  only  varietal  rank.  He  also  describes  the 
anall  Polypodium  pUosdloides^  conmion  in  the  West  Indies.  His  check 
list  •♦  of  North  American  femworts  is  continued  from  Trichomanes  to 
AspUtUum, 

E.  J.  Winslowft  records  some  objections  to  the  distribution 
assigned  to  the  species  of  Botrychium  in  the  first  instalment  of  the 
d)eck  list  above  mentioned. 

W.  Scott's  tt  instructions  on  the  cultivation  of  ferns  from  their 
^res  are  reproduced  from  "  Gardening." 

Xxotic  Fems.§§ — ^W.  R.  Maxon  describes  a  new  species  of  Lycopodium 
^rom  Guatemala,  under  the  name  of  L,  dkhaeoides.  It  is  related  to 
L  aqucdupianum^  and  is  represented  in  the  collection  of  0.  F.  Cook  and 
R.  P.  Griggs  by  No.  251,  and  in  that  of  Robert  Hay  by  No.  3268. 

•  Fern  Bulletin,  xiv.  (1906)  pp.  33-41. 

t  Tom.  cit.,  pp.  42-44.  %  Tom.  cit.,  pp.  44-5. 

§  Tom.  cit.,  pp.  45-6.  ||  Tom.  cit.,  pp.  46-6. 

^  Tom.  cit.,  p.  69  (1  pi.).  *•  Tom.  cit.,  pp.  56-8. 

ft  Tom.  cit.,  pp.  48-60.  U  Tom.  cit.,  pp.  50-6. 

{§  Proo.  Biol.  Soc.  Washington,  xviii.  (1905)  pp.  231-2,  239-40. 
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The  same  author  proposes  a  new  name,  Ghristmsenia,  for  the 
Asiatic  genus  Kaul/ussia,  since  this  latter  name  had  been  ak^ady 
appropriated  twice  before  for  genera  belonging  to  Poly^laoeae  and 
Compositae.  Kaulfussia  aesculifolia  is  now  to  be  known  as  Ukristensema 
aesculifolia  (Blume)  Maxon. 

Index  Pilicum.* — C.  Christensen  has  issued  the  ninth  fascicle  of  his 
Index  Filicum,  carrying  forward  the  alphabetical  enumeration  of  species 
and  synonyms  from  Polypodium  Beckleri  to  Folystichum  aeuUatxim. 
The  end  being  thus  nigh  at  hand,  he  begs  subscribers  to  call  his 
attention  to  any  omissions  or  errors  which  tney  have  observed  in  the 
work,  that  he  may  be  able  to  insert  them  in  the  appendix  which  vnXX 
appear  in  the  next  part,  and  which  will  be  followed  by  the  remaining 
sections  of  the  boot — the  systematic  enumeration  of  genera  and  the 
alphabetical  catalogue  of  literature. 

Mebbill,  E.  D.— The  Flora  of  the  Lanuu>  Forest  Seserve. 

[Contains  a  list  of  114  Pteridophytes  from  this  Philippine  forest ;  17  of  the 
species  are  endemic]  Philippine  foum.  of  Sd,,  i.  supp.  1 

(Manila,  1906)  pp.  13-24. 

Bry  ophy  ta. 

(By  a.  Gbpp.) 

Morphology  of  Australasian  Muscineffi.f — K.  Goebel  continues 
his  studies  of  the  Archegoniatse  by  some  detailed  observations  on  the 
morphology  and  biology  of   a  number  of  Australasian   Bryophytes, 
collected  by  himself  some  eight  years  ^o.     Among  the  mosses  with 
radial  symmetry  he  discusses    Dawsonia^  Lyellia^  Dicnemon,  Mesotus 
and  Leptostomuniy  and  among  the  bilateral  forms  he  treats  of  Eriopt^^ 
PUrygophyllum^    Oyathopfwrum,    Mittenia,   Rhizogonium  and    Orthor^ 
rhynchium,      Dawsoniu  is  regarded  as  a  primitive  member  of   Poly- 
trichaceae,  being  less  differentiated  in  the  gametophyte  ;  moreover,  in  the 
sporophyte  the  peristome  has  always  been  misunderstood  ;  it  has  clearly 
the  same  origin  as  that  of  other  mosses,  and  is  of  Polytrichaceous 
character.    The  distinction  between  Nematodonteas  and  Arthrodonteae 
is  dropped.    The  capsule  is  dorsiventral,  and  when  mature  is  horizontal. 
The  affinity  of  Mesotus  to  Dicneinon  is  maintained  on  the  ground  of 
their  multicellular  spores,  and  on  account  of  the  presence  of  peculiar 
protonema-threads  or  of  mucous  cells  on  the  leaves.    The  occurrence  of 
dwarf  male  plants  in  these  genera  has  been  demonstrated.    Turning 
now  to  the  liverworts,  we  find  detailed  investigations  of  the  following  : 
Oottschea ;    hepatics    with  paraphyllia    (e.g.  Marsupidium   setulosum^ 
Cfiundonanthtis  squarrosus^  etc.) ;  marsupiferous  Jungermanniaceae,  in- 
cluding the   types  represented   by   Tylimanthus  and   IsotachiSj    etc.  ; 
Radula  uvifera  with  its  heterophylly ;  Hymenophytum  and  the  differ- 
entiation of  its  thallus ;  Blyttia  xiphiotdes  ;  Metzgeria  saccata  with  its 
curious  water-sacs  ;  Tretihia,  which  is  not  rare  in  New  Zealand  ;  Moerhia 
Gockaynii,  a  new  species ;  Marcliantia  foliacea  with  its  relatively  xero- 
philous  structure  ;  Anthoceroteas,  especially  A.  giganteus  (a  transition  to 

♦  Copenhagen  :  Hagenip,  1906,  pp.  618-76. 
t  Flora,  xcvi.  (1906)  pp.  1-202  (114  figs.). 
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Dendroc^os),  and  the  water-retaining  ontgrowths  of  A.  arachnoidem. 
The  anther  points  ont  the  frequency  of  similar  structures  in  parallel 
groups  of  the  hepatics,  citing  such  instances  as  leaf-formation,  water- 
sacs,  paraphjllia,  mucous  papillse,  premature  spore-germination,  etc. 

Moss  Bhizoids.* — K.  Schoene  discusses  the  germination  of  moss- 
mveR  and  the  biology  of  moss-rhizoids,  with  special  reference  to  the 
rniioids  of  the  protonema,  prefacing  his  paper  with  a  summary  of 
previous  work  on  the  subject.  He  gives  the  results  he  obtained  by  the 
cnlfcure  of  spores  and  protonemata  on  various  nutritive  solutions,  em- 
ploying some  eight  of  the  commonest  species.  By  the  omission  of 
nitrates  and  phosphate  he  obtained  in  both  cases  a  profuse  growth  of 
rhizoids  of  Funaria  hygrometrica,  and  no,  or  very  little,  chloronema 
respectively.  The  other  mosses  behave  quite  differently,  producing 
growths  that  contain  no  chlorophyll,  and  correspond  with  neither  rhizoid 
nor  protonema.  The  author  treats  also  of  the  form,  meaning,  and 
function,  of  the  rhizoids,  and  of  the  obliquity  of  the  transverse  walls, 
and  of  the  mechanical  advantage  they  confer  upon  the  plant. 

Moss  Oalls.f — ^V.  Schiifner  continues  his  studies  begun  last  year  on 
moss  galls.  He  has  found  them  occurring  on  27  species,  including  both 
aorocarpous  and  pleurocarpous,  but  never  on  any  species  of  liverwort. 
All  the  instances  recorded  occur  on  European  specimens.  The  galls  are 
caused  by  the  attack  of  a  Nematode  worm,  Tylenchtis  Davainii  Bast., 
and  though  they  are  formed  on  such  different  species  of  mosses,  they  all 
show  the  same  structure  and  occur  in  the  same  position — namely,  at  the 
growing  point  of  a  vegetative  shoot.  They  are  in  the  form  of  bulbous 
buds,  and  show,  in  the  cell  structure  of  the  enveloping  leaves,  much 
similarity  with  the  male  buds  of  the  respective  species.  The  galls  are 
almost  without  exception  entirely  independent  of  the  inflorescences.  As 
a  rule,  the  growing  point  is  destroyed  by  the  gall,  but  the  author  records 
an  instance  in  which  the  shoot  continued  growing  through  the  gall 
structure  ;  the  species  in  question  was  Dkranum  IcngifoUum,  Fungal 
hjphae  and  rotatoria  are  found  in  the  galls  sometimes  as  well  as  the 
Nematodes,  but  the  author  regards  these  as  being  chance  visitors.  There 
is  no  symbiosis  between  the  moss  and  the  Nematode,  nor  is  it  a  case  of 
true  parasitism,  but  merely  what  the  author  terms  "  room-parasitism." 
At  the  same  time  there  is  distinct  injury  done  to  the  host,  which  never 
fruits,  but  becomes  bushy  in  a  manner  reminding  one  of  the  witches' 
broom  of  higher  plants. 

Abnormal    Moss-Capsules. J — W.  Monkemeyer  describes  abnormal 

rimens  of  Dicranelh  varUt  and  Br  yum  saxonicum  Hagen,  in  which 
capsule  shows  two,  sometimes  three,  lids  divided  from  one  another 
by  a  hoUow  cylinder.  There  is  also  a  multiplication  of  peristomes,  one 
on  the  margin  (Si  the  theca  growing  upwards  in  a  normal  manner,  while 
the  other  is  inserted  on  the  margin  of  the  lid  and  grows  downwards. 
Many  of  the  teeth  of  one  peristome  had  united  with  the  teeth  of  the 

•  Flora,  xcvi.  (1906)  pp.  276-321  Tfigs.). 

t  Hedvvigia,  xlv.  (1906)  pp.  169-72. 

t  Tom.  cit.,  pp.  178-81  (2  pis.,  6  figs,  in  text). 
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other  peristome.  The  plants  of  Bryum  saxonicum  showed  even  more 
complicated  conditions  than  those  of  D,  varia  ;  and  the  details  are  fully 
described  and  figured.  In  neither  species  were  any  spores  present  in  the 
lid.  The  author  suggests  that  the  phenomena  described  are  due  to 
regeneration  arising  as  the  result  of  mechanical  injury  to  the  lid-cells 
when  young.  Two  instances  of  cleistocarpy  are  described  and  figured 
for  Bryum  saxonicum  and  Fogonatum  nanum. 

Subterranean  Moss-Flora  of  France.* — J.  Maheu  publishes  the 
result  of  his  studies  on  the  flora  of  caves,  wells,  and  other  subterranean 
localities  of  France.  The  work  has  been  an  arduous  one,  and  has  taken 
the  author  more  than  seven  years,  while  even  now  he  does  not  suggest 
that  his  work  is  in  any  degree  complete.  His  object  is  to  study  the 
origin  of  the  flora  in  question,  the  modifications  which  result  from  the 
change  of  environment,  morphological  variations,  and  above  all  the 
action  of  different  factors  on  the  reproductive  organs.  The  Muacinea^ 
form  a  large  part  of  the  flora  of  caverns  and  abysses,  and  they  are  treated 
at  some  length  in  the  paper,  under  the  headings  of:  general  facts, 
aflinities,  geographical  distribution,  deformations  observed  on  subter- 
ranean species,  hepaticae,  and  general  results.  In  the  section  describing 
deformations,  the  organs  are  dealt  with  separately,  and  figures  illustrate 
the  points  of  interest.  The  mosses  found  in  caves  eiUier  do  not  possees 
a  sporogonium,  or  if  this  is  present  it  does  not  produce  spores.  Certain 
species  become  phosphorescent ;  but  none  are  ever  found  in  total  dark- 
ness. In  damp  and  cold  caverns  which  are  exposed  to  the  north,  the 
species  found  are  those  of  a  boreal  nature,  Hylocomium  triquetrum, 
Hypnum  Schreberi,  H.  cuspidatum,  etc.,  i.e.  species  not  found  in  wanner 
caves.  Details  are  given  as  to  the  conditions  which  govern  the  oocor- 
rence  of  certain  species,  and  the  whole  subject  is  treated  with  great 
thoroughness! 

European  Sphagna.f — (^.  Both  has  now  completed  his  work  on 
European  mosses  by  bringing  out  a  volume  on  the  Sphagna,  He  had 
hoped  to  include  also  all  the  foreign  species,  but  as  time  pressed,  he 
pubb'shed  the  European  species  without  further  delay.  A  short  accoont 
of  SphagnacesB  is  follow^  by  the  systematic  treatment,  in  which  each 
species  is  fully  described  with  its  varieties,  forms,  and  distribution. 
Actual  keys  are  not  given,  but  these  are  replaced  by  the  headings  of  tiie 
groups  and  by  the  drawings. 

British  MuscineflB. — W.  H.  Painter  |  publishes  a  joint  list  of 
146  mosses  and  53  hepatics  collected  by  himself  and  by  Salter  in 
Cardiganshire  during  1903-4  ;  localities  and  altitudes  are  given. 

M.  B.  Slater  §  gives  an  account  of  the  mosses  and  hepatics  in  the 
second  edition  of  J.  G.  Baker^s  "North  Yorkshire,"  which  forms  the 
third  volume  of  the  Botanical  series  of  the  Transactions  of  the  York- 
shire Naturalists*  Union.  In  his  introduction  Slater  reviews  the  mosa- 
literature  published  in  this  country,  especially  as  concerns  the  Yorkshire 

•  Ann.  Sci.  Nat.,  86r.  9,  iii.  (1906)  pp.  45-92. 

t  Die  Europaischen  Tortinoose.     Leipzig  :    Engelmann,  1906,  80  pp.,  11  pis. 

t  Joum.  of  Bot ,  xliv.  (1906)  pp.  166-71. 

§  HnU :  Brown  and  Sons,  1906,  pp.  417-671. 
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flora,  and  then  gives  an  enumeration  with  localities  of  all  the  mosses 
hitherto  recorded  for  North  Yorkshire,  following  Braithwaite's  system 
of  classification.  The  sphagna  and  hepatics  are  treated  in  similar 
fashion,  Horrell^s  and  Pearson's  plans  of  arrangement  being  followed 
respectively. 

Oerman  Mosses. — A.  Geheeb  *  publishes  notes  on  an  arboreal  form 
of  Oymiwstomum  rupestre^  on  a  snort-leaved  form  of  Dkranowmia 
erispula^  on  some  rare  mosses  of  the  Bhoengebirge,  on  his  projected 
"Bryologia  Atlantica,'*  on  the  recently  decea^  moss-expert,  Kudolph 
Rnthe,  who  collected  in  Prussia,  and  devoted  himself  especially  to 
FonUnalis  and  Bryum. 

C.  Laubingerf  publishes  some  additions  to  the  moss-flora  of  Nieder- 
hessen  and  Munden,  which  form  the  first  appendix  to  a  treatise  published 
in  1903.  A  number  of  rare  mosses  have  b^n  found  in  fruit.  Pontinalis 
dolosa  Cardot  is  recorded.  In  a  second  paper  the  same  author  enumer- 
ated the  mosses  in  Pfeiffer's  herbarium  at  Gassel. 

Mosses   of  Mark   Brandenbnrg.t  — G.  Wamstorf    continues  his 

Ciblication  on  diis  subject,  thereby  finishing  his  account  of  the 
useinefle  of  this  province,  the  fruit  of  some  five  years'  close  labour. 
The  present  part  carries  on  the  work  from  Plagiothecium  to  the  end,  and 
closes  with  supplements  to  the  first  and  second  volumes.  The  first 
volume,  published  in  1903,  contained  the  Hepatic®  and  Sphagnacese. 
Ilie  descriptions  of  the  species  are  long  and  detailed,  and  each  is 
followed  by  an  abundance  of  distributional  and  biological  notes.  Elabo- 
rate keys  to  the  families,  genera,  and  species  are  provided,  and  important 
characters  are  illustrated  by  figures.  The  author  has  discarded  the  old 
divifflons  of  acrocarpous  and  pleurocarpous  mosses,  preferring  to  follow 
Reiflcher's  system  which  is  founded  on  the  structure  of  the  peristome, 
the  main  groups  being  Haplolepidese  and  Diplolepidesd  ;  but  ne  retains 
die  Cleistocarpi  for  practical  reasons. 

Austrian  Mosses.f — J.  Glowacki  makes  additions  to  the  moss-flora 
of  Bosnia,  Herzegowina,  Dalmatia,  and  Montenegro,  as  the  result  of 
collections  made  by  himself  in  those  countries.  The  mosses  are  grouped 
togetiier  under  the  name  of  the  locality  in  which  they  were  found. 
Some  of  the  species  were  already  recorded,  but  they  are  included  in  the 
liat^  thus  making  it  more  or  less  complete  ;  172  species  and  varieties  are 
new  records  for  the  localities  in  question,  and  of  these,  2  species  and  1 
variety  are  new  to  science.  The  nomenclature  followed  is  that  of 
Limpricht  in  the  new  edition  of  Rabenhorst's  '*  Kryptogamenflora,'* 
Bd.  iv. 

Antarctic  Mo8ses.|| — J.  Cardot  has  determined  the  mosses  collected 
by  the  'Charcot'  Expedition  to  the  Antarctic  in  1898.  Three  localities 
have  furnished  all  the  specimens — namely,  the  Islands  of  "Wiencke, 

•  Be?.  Bryolog.,  xxxiii.  (1906)  pp.  42-4. 

t  Abh.  Ber.  Verein.  Nat.  Cassel,  xlix.  (1905)  pp.  50-80,  81-102. 

X  Kryptogamenflora  d.  Mark  BraDdenburg,  Abt.  1  ii.  (1906)  pp.  838-1160  (figs.; 

§  Verb.  k.k.  Zool.  Bot.  Gesell.  Wien,  liv.  (1906)  pp.  186-207. 

I  Rev.  Bryolog .  xxxiii.  (1906)  pp.  83-5. 
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Wandel  and  Hovgaard  ;  13  species  are  recorded,  among  them  being  one 
novelty,  Brachytlucmm  Turqueti,  and  two  new  varieties.  All  the  plantH 
collected  were  sterile. 

MuscinesB  of  French  Ouiana.*  —  E.  G.  Paris  publishes  a  list  of 
mosses  and  hemtics  collected  in  this  region  in  1905,  between  Kooroa 
and  Remire.  The  pleurocarpous  mosses  are,  with  one  exception,  species 
common  in  the  warm  and  temperate  zones  of  Eastern  inter-tropical 
America ;  but  the  interest  of  the  collection  lies  in  the  six  species  of 
Calpmperes,  all  of  which  are  new.  Up  to  the  present  only  five  species 
had  been  recorded  for  the  three  Guianas.  Eight  hepatics  are  recorded, 
of  which  two  are  new. 

African  Mosses.t — E.  G.  Paris  publishes  a  list  of  25  mosses  and  12 
hepatics  collected  by  Pobeguin  in  West  Tropical  Africa  in  the  French 
Niger  Protectorate.  Eight  of  the  mosses  and  two  hepatics  are  new,  and 
have  been  determined  with  the  help  of  Brotherus  and  of  Stephani 
respectively. 

Australian  Mosses.^ — W.  W.  Watts  and  T.  Whitelegge  continue 
their  catalogue  of  the  frondose  mosses  of  Australia  and  Tasmania,  col- 
lated from  available  publications  and  herbaria  records.  The  present 
part,  No.  XL,  completes  the  acrocarpous  species.  It  includes  plants  from 
the  Melbourne  herbarium,  and  records  918  species,  belonging  to  44 
genera. 

North  American  Mosses.f— E.  G.  Britton  publishes  a  sixth  chapter 
of  notes  on  nomenclature  of  mosses,  basing  her  remarks  upon  Brotherus' 
work  in  Parts  222  and  223  of  Engler  and  Prantl's  Pflanzenfamilien,  and 
calling  attention  to  the  points  in  which  Brotherus  has  arrived  at  conclu- 
sions similar  to  those  recently  arrived  at  by  herself. 

A.  J.  Grout  II  replies  to  a  criticism  by  E.  G.  Britton  (in  the  same 
journal  in  September  1904,  p.  78)  as  to  the  determination  as  Plagioth^ 
cium  Orouiii  Card,  of  a  specimen  referred  to  Raphidostegmm  recurvans 
by  other  experts.  The  same  author  T  publishes  notes  on  and  descriptions 
of  sundry  species,  among  them  being  Tetraplodon  austraiis,  a  new  form 
of  Anacamptodon  splachnoides,  Bumettiafahrofolia  (sp.n.),  B.  subcapiU^a^ 
which  has  figured  under  ffomalothecium,  and  five  other  genera. 

P.  M.  Towle  ♦♦  gives  the  dates  of  maturing  of  the  antheridia  and 
archegonia  and  spores  in  three  species  of  Mnium,  together  with  other 
facts  in  their  life-nistory. 

Index  of  Mosses.ft— E.  Cr.  Paris  publishes  the  final  part  of  the 
second  edition  of  his  alphabetical  index  of  the  mosses  of  the  whole 
world.  In  it  are  recognised  14,067  species  and  397  genera.  A  raap, 
tables  of  distribution,  and  a  concise  summary,  are  appended.     In  the 

*  Rev.  Bryolog.,  xxxiii.  (1906)  pp.  35-8.  t  Tom.  cit.,  pp.  38-42. 

X  Proc.  Linn.  Soc.  New  South  Wales,  xxx.  (1905)  pp.  01-163. 

§  Bryologist,  ix.  (1906)  pp.  37-40  (1  pi.  and  figs.). 

II  Tom.  cit.,  p.  42.  ^  Tom.  cit.,  pp.  42-6  (1  pi.). 

*♦  Bryologist,  ix.  (1906)  pp.  64-6. 

ft  Index  Bryologicus,  ed.  2,  Hermann  (Paris,  1906)  fasc.  xxvii.  pp.  187-60,  tables 
and  map. 
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tables  the  namber  of  endemic  species  of  each  genus  in  the  several 
twenty  regions  are  shown,  as  well  as  the  more  or  less  pandemic  species ; 
and  the  inter-relationships  of  the  regions  are  discussed  in  the  summary. 

Jnng^ermannia  barbata  and  its  Allies.*  —  H.  W.  Amell,  when 
searching  among  the  Barbatae  group  of  Jtingermannia  in  his  own 
herbarium  with  a  view  to  discovering,  if  possible,  Swedish  specimens  of 
J,  Baueriana,  a  new  species  established  by  Schiffner,  and  recently 
recorded  for  Finland  and  Norway,  found  that  he  possessed  several 
examples  of  the  plant  from  four  provinces  of  Sweden.  It  occurs  in 
mther  dry  shady  places  on  silicious  rocks.  It  is  a  good  species,  but 
Tariable,  and  absorbs  many  outstanding  forms  of  J.  lycajwdhides, 
J.  Floerkei^  and  «/.  barbata.  The  true  differences  between  J,  Baueriana 
and  these  latter  species  are  pointed  out  by  the  author,  who  has  been 
forced  to  the  conclusion  that  J,  Baueriana  represents  the  primitive 
species  of  the  whole  group.  This  assumption  he  illustrates  with  a 
pedigree  table,  wherein  the  first  descendants  of  J,  Bamn'ana  are 
J.  lycopodwidesj  J,  Floerkei^  and  J,  barbata,  J,  barbata  remains 
without  issue ;  but  from  J,  lycopodioides  proceed  in  direct  descent 
/.  quinqiiederUata^  J.  exsecta,  and  J.  exsectaformis  ;  while  from  J. 
Floerkei  spring  two  lines,  one  constituted  by  J,  atlantka,  J,  gracilis, 
JMnsteadii,  J.  herjedalica  and  J,  polita,  and  the  other  by  J,  quadriloba, 
•/.  Kunzeana  and  J.  obtusa.  His  reasons  for  this  assumption  are  stated, 
and  critical  notes  on  each  of  the  species  are  given. 

Hepatics  of  the  Jura.t — Ch.  Meylan  issues  a  supplement  to  his 
catalogue  of  the  hepatics  of  the  Jura,  which  was  published  five  years  ago. 
The  number  of  species  is  now  raised  from  87  to  115,  most  of  the  addi- 
uons  being  species  which  shun  the  limestone,  and  which  were  found  on 
hnmns,  or  in  bogs,  or  on  silicious  soil,  the  flora  of  the  calcareous  soil 
being  restricted  or  monotonous.  The  very  rare  Haplomitrium  Hookeri 
may  be  more  common  than  is  supposed,  but  is  excessively  difficult  to 
detect  in  the  sterile  state. 

North  American  Hepatics.J — E.  Claasen  publishes  a  revised  key  to 
the  species  of  liverworts  recognised  in  the  sixth  edition  of  "  Gray's 
Manual  of  Botany."  It  is  a  continuation,  or  rather,  amplification,  of 
the  key  published  last  year  in  the  same  journal.  The  genera  are 
arranged  "alphabetically,  and  the  characters,  by  which  the  species  under 
them  are  discriminated,  are  more  detailed  than  is  usual  in  a  key  with 
the  purpose  of  rendering  determination  more  easy  and  more  precise. 

Brothebus,  V.  F.— Engler   nnd   Prantl's    Die   Natnrliolien  Pflanaenlftmilieii. 
XuacL     (Engler  and  Prantl's  Natural  Families  of  Plants.    Mosses.) 

[Continuation.    Spiridentacese,  Lepyrodontaceae,  Pleurophascacese,  Necke- 
racesB.]  Leipzig :  Engelmann,  1906,  lief  224,  pp.  769-816  (33  figs.). 

Gepp,  a.— TheDatei  of  Hooker's  ''Britiih  JnngermanniflB ''  and  <*Miiiei  EzoticL** 
[Affords  means  for  determining  the  date  of  publication  of  any  species  or 
plate  in  these  works.]  Joum.  of  Bot,  xliv.  (1906)  pp.  176-8. 


•  Bot.  Notiser,  1906.  pp.  145-57. 

+  Bull.  Herb.  Boissier,  vi.  (1906)  pp.  489-608  (fig.). 

X  Ohio  Naturalist,  vi.  (1906)  pp.  530-40. 


466  SUMMARY   OF  CURRENT   RESEARCHES   RELATING  TO 

Hebzog,  T. — Die  LaubmooM  Badeni.    (The  moss-flora  of  Baden.) 

[Continuation.]  Bull  Herb.  Boissier,  vi.  (1906)  pp.  409-24. 

Mebbill,  E.  D. — The  Flora  of  the  Lamao  Forest  Besenre. 

[Contains  a  list  of  23  mosses  and  11  hepados  from  this  Philippine  forest ; 
three  of  the  mosses  are  endemic] 

Philippine  Joum,  Set.,  i.  supp.  1  (Manila,  1906)  pp.  10-13. 

MdNKEMBYBB,  W. — Bryologlsche Wandemngen  in  der Sh6n im  Joli  1905.   (Bryo- 
logical  wanderings  in  the  KhOngebirge.) 

[The  author  alludes  to  Geheeb's  description  of  the  moss-flora  of  Milseburg, 
in  which  222  species  are  recorded.  In  the  present  paper  12  species  are 
added  to  the  flora,  and  the  habitats  of  other  species  are  described^ 
Thirty-five  hepaticse  are  also  recorded  for  that  region.] 

Hedwigiat  xlv.  (1906)  pp.  182-9. 

Stephani,  F. — Speclei  Hepaticamm. 

[Continuation,  containing  descriptions  of  Leioscyphus  (5  species),  SotUhbya 
(3  sp.),  AmeUia  (1  sp.),  Gongylanthus  (11  sp.),  CUumatocoUa  (6  spj] 

Bull.  Herb.  Boisner,  vi.  (1906)  pp.  377-92. 

Watts,  W.  W.— Australian  Mosiei.    Some  iKMality  Pietures. 

[Continuation.]  Bryologist,  ix.  (1906)  p.  41. 

Thallophyta. 

Algrea. 
(By  E.  S.  Okpp.) 

Colouring  Matter  in  the  Chromatophores  of  Diatoms.* — F.  6. 
Kohl  continues  his  studies  on  this  subject,  and  in  the  present  paper  he 
states  definitely  that  the  pigment  of  diatom  chromatophores  consists  of 
(1)  chlorophyll,  with  the  same  spectrum  of  absorption  as  that  of  the 
higher  plants ;  (2^)  carotin ;  (8)  xanthophyll.  The  author  criticises 
the  work  of  Molisch  on  the  subject,  and  considers  the  presence  of  leuco- 
cyanin  in  diatoms  is  merely  hypothetical.  No  such  substance  as  diatomin 
exists  at  all  in  plants.  There  is  no  reason  to  consider  the  colouring  of 
the  chromatophores  of  diatoms,  as  differing  from  that  of  the  chromato- 
phores of  the  leaves  of  Phanerogams.  Reasons  for  his  conclusions  are 
given  by  the  author,  with  details  of  his  experiments.  The  paper  closes 
with  a  reply  to  the  criticisms  of  M.  Tswett. 

Pleomorphism  of  Melosira.t — 0.  Miiller  discusses  the  pleomorphism, 
auxospores,  and  resting  spores  of  Melosira.  Beginning  with  a  short 
account  of  collections  sent  to  him  from  Iceland  by  G.  H.  Ostenfeld,  and 
from  Ziirich  and  Neu-Ruppin  by  other  savants,  he  sums  up  the  observa- 
tions of  previous  authors  on  the  pleomorphism  of  Melosira  and  sundry 
other  genera,  modifying  some  of  his  own  former  conclusions.  He  de- 
scribes a  new  species,  M.  islandica,  with  its  varying  forms,  auxospores 
and  their  germination  ;  and  the  same  for  the  new  sub-species,  M.  hel^ 
vetica,  ana  for  M.  Ualica  Euetz.  The  latter  is  the  first  fresh-water 
species  in  which  resting  spores  have  been  found,  these  having  previously 
been  recorded  as  M.  lavis,  a  species  which  must  now  be  cancelled.  A 
new  sub-species  of  M,  Ualica  is  described  in  all  its  forms ;  it  is  called 
M.  subarctica.    The  development  of  the  auxospores  has  been  carefully 

"  Ber.  Deutsch.  Bot.  GeseU.,  xxiv.  (1906)  pp.  124-34. 

t  Pringsheim's  Jahrb.  wiss.  Bot.,  xliii.  (1906)  pp.  49-88  (2  pis.  and  figs.). 
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stadied  in  five  species,  and  their  characters  are  summed  up  in  a  synop- 
tical form.  The  author  gives  a  list  of  other  species  which  require  further 
investigation.  Finally  the  author  states  tnat  although  the  chains  of 
Melosira  islandica  and  of  if.  Udlica  exhibit  a  pleomorphism  of  the  indi- 
viduals, yet  after  the  formation  of  auxospores  the  species  reverts  to  its 
normal  form.    The  purport  of  the  pleomorphism  is  not  yet  understood. 

New  Coralline  Algm, — ^M.  Foslie  *  describes  some  new  species  and 
varieties  of  LUhothamnion  and  LUhophyllum^  mostly  from  the  Antarctic 
region,  collected  by  the  '  (Jauss,'  the  '  Discovery,'  the  '  Antarctic '  and 
the  '  Scotia.'    Species  from  Port  Phillip  and  the  West  Indies  are  added. 

Another  paper  f  gives  further  descriptions  of  new  species  and  of  a 
new  genus,  LithoUpiSy  which  is  intermediate  between  Melobesia  and 
Mmtophora.  Liiholfpis  contains  three  species,  L.  {Melobesia)  caspka 
and  L.  (Melobesia)  bennudensis  already  aescribed,  and  a  new  species, 
L,  Sauvageaui.  Notes  follow  on  Ooniolithon,  Heteroderma,  and  Dor- 
nuUoUthon, 

A  number  of  dead  nodules  of  LUhothamnion  were  brought  up  by 
excavators  in  the  harbour  of  Yardo  in  East  Finmark,  and  these  are 
described  by  the  same  author  $  as  a  new  species,  X.  Vardoense,  approach- 
ing in  habit  L.  norvegicum  f.  nodulosa.  Living  specimens  of  Litho- 
thamnion  are  no  longer  found  in  the  harbour. 

Seven  new  species  and  three  varieties  from  the  West  Indies  are 
d^cribed  and  figured  by  M.  Foslie  and  M.  A.  Howe.§  Some  of  these 
are  sterile,  but  the  plants  possess  well  marked  distinctive  characters  in 
outward  form  or  internal  structure. 

Finally,  in  a  short  paper  eighteen  new  species  and  some  varieties  are 
described  by  M.  Foslie  ||  from  various  parts  of  the  world. 

Remarks  on  Northern  Lithothamnia.f — M.  Foslie  publishes  a 
detailed  account  of  the  Norwegian  species  of  LithothumnionesB  and 
Melobeeieae.  The  paper  opens  with  some  interesting  observations  on 
the  group,  in  which  me  author  gives  his  reasons  for  the  reduction  of 
species  and  the  formation  of  new  forms.  He  considers  that  Litho- 
thamnia  are  largely  influenced  by  outside  conditions,  and  that  plants 
which  have  been  made  types  of  new  species  are  in  reality  but  peculiar 
forms  of  existing  species.  There  are  three  principal  agents  which  mili- 
tate against  normal  development  in  this  group :  (1)  larger  Crustacea 
and  boring  mussels  which  break  and  otherwise  damage  the  plants ; 
(2)  boring  algae,  especially  Ostreobium  Queketii  Born,  and  Flan. ;  (3) 
friction  from  strong  currents,  reducing  branched  plants  to  compressed 
globular  masses.  Lithothamnia  flourish  best  where  there  is  a  firm 
bottom  and  the  tidal  action  is  fairly  strong,  without  being  excessive. 
Full  descriptions  are  given  of  species  and  forms,  with  their  respective 
synonymy,  followed  by  copious  critical  notes. 

•  Kgl.  Norsk.  Videnfik.  Selsk.  Aarsb.,  1904,  4  pp. 

t  Op.  cit.,  Skrift,  1906,  No.  5,  9  pp.  %  Tom.  cit.,  No.  2,  4  pp. 

f  BuU.  New  York  Bot.  Gard.,  iv.  (1906)  pp.  128-36  (14  pis.). 
I  Kgl.  Norsk.  Vidensk.  Selsk.  Aarsb.,  1905,  8  pp. 
t  Op.  cit.,  Skrift,  1905,  No.  8,  188  pp. 
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New  Squamariacea.*  —  M.  Foslie  describes  a  new  species  whicli 
he  refers  with  certain  donbt  to  Peyssonnelia^  under  the  name  of  P.  (?) 
compacta.  It  forms  part  of  Heydrich's  Sporolithon  msditerraneum,  and 
may  also  be  identical  with  the  same  author's  Polystrata  dura  from  the 
Island  of  Tami.  It  approaches  very  nearly  to  Feyssonnelia  polymorpha 
(Zan.),  and  may  perhaps  be  a  variety  of  that  species ;  but  to  decide  this 
point  on  sterile  material  is  impossible,  and  tne  fruit  of  F.  compa*ta  is 
still  unknown.  P.  compacta  has  a  crust-like  thallus,  up  to  5  mm.  thick, 
very  closely  and  firmly  adherent  to  the  substratum,  though  the  author 
has  seen  no  rhizoids.  It  is  very  hard  and  stony,  being  encrusted  \iith 
carbonate  of  lime.  In  structure  it  approaches  both  Polystrata  dura  and 
Peyssonmlia  polymorpha,  though  the  cells  are  a  little  larger  than  in  the 
former  and  a  little  smaller  than  in  the  latter.  The  plant  occurs  in  the 
Adriatic  and  Mediterranean. 

Cladostephus  verticillatu8.t — C.  Sauvageau  publishes  the  first  part 
of  a  detailed  account  of  this  plant,  in  which  he  treats  of  the  structure, 
growth,  and  ramification  of  the  erect  shoots  ("  pousses  ind^finies  ")  ;  a 
further  paper  will  deal  with  the  branches,  or  "  pousses  d^finies."  The 
branching  is  never  dichotomous,  as  has  been  supposed  by  some  authors. 
An  erect  stem,  arising  from  a  creeping  thallus,  p«)duces  at  irregular 
intervals  similar  shoots  to  itself,  and  these  all  b<^  branches  arranged 
verticillately.  The  ramification,  taken  as  a  whole,  shows  so  much  variety 
that  the  author  proposes  to  constitute  a  special  group  for  Cladostephus 
within  Sphacelariaceje,  under  the  name  of  rolyblastae,  parallel  to  Hemi- 
blastae  and  Holoblastae.  The  indefinite  shoots  ("pousses  ind^finies") 
are  plagioblastic ;  the  verticillate  branches  are  hemiblastic,  or  meri- 
blastic ;  the  branchlets  of  these  are  holoblastic  ;  and  the  fruit-bearing 
shoots  are  microblastic. 

Distribution  of  Marine  Alg».$  —  N.  Svedelius  has  made  some 
interesting  observations  on  the  likeness  that  exists  between  the  marine 
vegetation  of  the  "West  Indies,  the  Indian  and  the  Pacific  Oceans.  He 
deals  with  the  work  of  other  authors  on  this  subject,  and  is  himself  of 
opinion  that  the  reason  for  the  similarity  in  the  three  floras  is  to  be 
sought  in  the  historical  development  of  the  distribution  of  land  and 
water  on  the  borders  of  North  and  South  America,  where  it  is  seen  that 
the  Caribbean  Sea  is  merely  a  creek,  so  to  speak,  of  the  Pacific  Ocean,  or 
a  strait  connecting  the  two  great  oceans  of  the  world. 

Nomenclature  of  Desmids,  and  other  Algological  Notes.S  —  O. 
Nordstedt  proposes  that  1848  should  be  the  starting  point  from  which 
to  reckon  the  nomenclature  of  Desmids,  and  his  reasons  for  this  are 
shown  by  an  historical  review  of  the  work  done  on  the  group  since  1810. 
He  lays  down  the  following  rules :  (1)  The  nomenclature  begins  with 
the  "British  Desmidiaceae,"  by  Ralfs,  in  1848.  (2)  The  authors  of 
names  given  earlier,  but  accepted  by  Ralfs  in  "  British  Desraidiaceae," 
must  always  be  quoted  as  such,  unless  the  identification  of  the  name  in 

»  Kgl.  Norsk.  Vidensk.  Solsk.,  Skrift,  1905,  No.  1,  9  pp.  (fig.  in  text). 

t  Act.  Soc.  Linn.  Bordeaux,  Ixi.  (1906)  26  pp.  (figs  in  text). 

i  Bot.  Notiser,  1906,  pp.  49-57.  §  Tom.  cit.,  pp.  97-124. 
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Ralfs'd  "  British  De8midiaoe«  "  and  in  the  works  of  the  older  authors 
be  very  doabtfol.  (3)  The  following  earlier  specific  names  have 
priority,  and  must  be  retained  :  Glostermm  Lihellula  Focke  (if  removed 
from  Pmiuni)  and  Desmidium  cylittdricum  Grev.  {Didymoprium  Ralfs, 
1845).  Three  other  short  notes  are  entitled  "  Aphanochaete  or  Her- 
poeteiron,"  "Tribonema  or  Conferva,"  and  "Myxonema  or  Stigeo- 
clonium."    The  paper  is  in  English. 

Spharoplea  annulina.* — K.  Meyer  has  made  a  study  of  the  develop- 
ment of  this  alga,  especially  as  regards  the  germination  of  the  oospore, 
die  formation  of  the  zoospores,  the  spermatozoids,  and  the  egg-cells  ;  he 
has  also  studied  the  systematic  position  of  the  species.  The  author 
gives  a  detailed  description  of  the  development  of  the  antheridia  and 
oogonia,  and  then  proceeds  to  the  oospore  and  its  germination.  This 
maj  take  place  according  to  one  of  two  different  types,  and  both  are 
described  ;  the  number  of  zoospores  is  always  four,  and  not,  as  other 
antbors  have  suggested,  a  varying  number.  As  r^ards  the  systematic 
study  of  S,  annulina^  the  author  finds  that  the  recognised  varieties 
(formerly  regarded  as  species)  are  so  uncertainly  defined,  and  the  species 
itself  is  80  variable,  that  he  considers  there  is  only  one  species  of 
S^pharoplea,  S,  annulina,  with  two  extreme  forms,  Braunii  and  crassi- 
mpUt,  and  a  series  of  intermediate  forms  between. 

Subterranean  Algal  Flora  of  France.t — J.  Maheu  has  made  a  study 
oi  the  entire  flora  of  the  caves,  wells,  and  other  subterranean  localities 
of  France.  The  environment  is  not  conducive  to  the  development  of 
algae,  those  most  commonly  represented  being  species  of  Hamatococcus, 
ProtoeoccuSy  Palmellacese,  and  Diatoms.  The  species  are  poor  in  chloro- 
phyU,  reduced  in  size,  and  sometimes  so  polymorphous  as  almost  to 
constitute  new  forms.  The  author  notes  that  the  colour  of  certain 
species  varies  from  green  to  red,  according  to  the  degree  of  darkness  in 
irhicli  they  live,  and  while  some  genera  cannot  live  without  a  certain 
amount  of  light,  others  are  able  to  develop  in  total  obscurity.  This 
paper  includes  some  interesting  observations  on  the  occurrence  of  bac- 
teria in  subterranean  streams,  and  the  influence  on  public  health  that 
these  are  able  to  exercise  throughout  a  large  area. 

Protococcoide8B4 — C.  E.  Bessey  continues  his  work  on  the  structure 
and  cla^eiflcation  of  algae,  and  in  the  present  paper  he  deals  with  the 
Protococcoideae,  prefaced  by  a  key  to  the  four  orders  of  Chlorophyceae. 
Keys  are  given  to  the  families  and  genera  of  FrotococcoidesB,  and  the 
rektionships  of  the  genera  in  each  family  are  indicated  by  diagrams. 
Each  genus  is  described,  and  measurements  of  the  cells  are  given. 
Other  classifications  of  the  green  alga  are  discussed  and  compared  in 
tabular  form,  notably  those  of  Engler,  Blackman  and  Tansley,  West, 
and  Oltnianns.  Then  follow  remarks  on  the  relationship  of  the  green 
algae  to  the  lower  animals,  and  a  chart  to  show  the  mutual  relationships 
of  the  genera  of  Protococcoideae. 

*  Bull.  Soc.  Imp.  Nat.  Moscow,  xix.  (1906)  pp.  60-84  (2  tables). 

t  Ann.  Sci.  Nat.,  86r.  9,  iii.  (1906)  pp.  93-8. 

I  Trans.  Amer.  Micr.  Soc.,  xxvi.  (1905)  pp.  121-36  (1  chart). 
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Plankton  of  some  Irish  Lakes.* — ^W.  and  O.  S.  West  continue  the 
account  begun  in  1902  of  the  plankton  collected  by  them  from  Irish 
lakes.  The  previous  paper  treated  of  Lough  Neagh  and  Lough  B^, 
while  the  present  one  deals  with  plankton  from  the  most  important  lakes 
in  the  west  and  south-west  of  Ireland.  The  flora  of  these  lakes  is  com- 
pared with  that  previously  recorded  from  Lough  Neagh  and  Lough  Beg. 
Some  of  the  pelagic  organisms  had  never  before  been  observed  in  the 
British  Isles.  The  authors  divide  their  subject  into  two  parts,  one 
being  a  detailed  account  of  the  plankton  of  the  loughs  investigated,  and 
the  other  a  systematic  account  of  the  more  important  algae  of  the  plank- 
ton. In  the  first  part,  sixteen  of  the  loughs  are  described  shortly,  and 
mention  is  made  of  any  peculiarities  exhibited  by  the  plankton,  with  the 
dominant  forms  contained  therein.  Special  note  is  taken  of  the  forms 
of  Ceratium  hirundinella  0.  F.  Miill.,  the  abundance  and  variation  of 
which  is  a  striking  feature  of  the  fresh-water  plankton  of  Great  Britain 
and  Ireland.  The  diversity  of  form  is  greater  in  Ireland  than  in  the 
west  of  Scotland,  or  in  the  Orkneys  and  Shetlands ;  indeed,  it  is  not 
uncommon  to  have  two  or  even  three  distinct  forms  in  one  lake. 
Figures  are  given  of  nine  different  forms.  The  second  part  of  the 
paper  deals  specifically  with  those  algae  of  the  plankton  deserving  of 
special  mention,  either  for  their  abundance  or  ranty,  or  for  some  pecu- 
licuity  which  had  hitherto  escaped  observation.  Five  new  species  are 
described,  and  three  new  varieties.  Four  quarto  plates  show  photo- 
micrographs of  plankton,  and  two  show  figures  of  algae. 

OoBi,  G.  J.— TJeber  die  Maer—versclileimnng  im  Oplf  von  Trieit  im  Sommer  1906. 
(On  the  sliininess  of  the  sea  in  the  Gulf  of  Triest  in  the  summer  of  1905.) 

Arch.  Hydrobiol,  u.  PUmkUmk.,  I  (1906)  No.  9. 
Ktlin,  H.— Biologiska  iakttagelier  rfirande  algflonui  vid  8v«iiik»  Vaitkiisteiiu 
(Biological  observations  on  the  algal  flora  of  the  west  coast  of  Sweden.) 

BoUm.  Notiser,  (1906)  pp.  126-87. 

Macovei,  G.,  et  J.  ScBiBAN—Oontiilmtioiii  i  I'etnde  de  la  flore  dM  laes  d*«aiL 

donee  de  la  Dobrogea.    (Contributions  to  the  study  of  the  flora  of  the  freah> 

water  lakes  of  the  Dobrogea.)  Amu  Set.  Univ.  Jassy,  iii.  (1906)  pp.  2d9-43. 

MiouLA,  W.— Thome's  Flora  von  Deutaohland.    Y.  KrjptogamoiL     (Flora  of 

Germany.    Cryptogams.) 

[Diatomacese  continued.    NaviciUa — Mesokenium.'] 

Gera:  Zezschwitz,  1906,  lief  27-9,  pp.  257-352  (15  pU.) 
Stadleb»  £.  —  Ein   kleiner  Beitrag  rar   Kenntnisi  der  SttnwaateralgeiL  Ton 
Dalmatien.    (A  smaU  contribution  to  a  knowledge  of  the  fresh- water  algn  of 
Dalmatia.) 

[The  results  of  an  examination  of  algal  material,  collected  by  Beck  v. 
Mannagetta  in  several  places  in  Dalmatia.  The  author  includes  ^1 
known  records  from  that  country.] 

SB.  Nat.  Wi88.  Med.  Ver.  "  Lotos^'  Prog.,  xxv.  (1906)  pp.  236-44. 

Tanneb,  FuLLEMANN— Snr  vn  nouTel  orgaaisme  da  Planeton  dn  Sehflnoabo- 
densee.    (On  a  new  plankton  organism  of  the  Schonenbodensee.) 
[Rophidium  ChocUUi  TannerJ 

Bull.  Herb.  Boissier,  vi.  (1906)  pp.  166-8  (fi«^.> 

Zachabias,  O. — Das  Plankton  alt  Oegenstand  eines  leltgemauaii  UologiielLea 
Schnlnnterriehts.  (Plankton  as  a  subject  for  modem  biological  instruction  in 
schools.)  Arch.  Hydrobiol.  u.  PlankUmk.,  i.  (1906)  98  pp.,  17  figs. 


*  Trans.  Roy.  Irish  Acad.,  xxxiii.  (1906)  pp.  77-116  (6  pis.). 
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(By  A.  LoBBAiN  Smith,  F.L.a) 

Study  of  Mnoorini.* — A.  F.  Blakeslee  continues  his  researches  on 
the  Mucorini,  and  his  recent  paper  deals  with  the  germination  of  the 
zygospore.  His  aim  was  to  find  at  what  stf^e  the  sexual  character  of 
the  thallus  was  determined.  In  a  species  like  Sporodinia  grandis,  which 
is  homothallic,  the  germination  of  the  zygospores  is  also  homothallic. 
In  Mucor  MucedOy  which  is  heterothallic,  all  the  spores  in  a  given  spor- 
angium produced  from  one  zygospore  are  of  the  same  strain,  either  (+) 
or  (— ),  so  that  segregation  of  sex  is  completed  before  the  sporangium 
is  formed.  In  another  heterothallic  form,  Phycomyces^  the  differentiation 
of  the  spores  in  any  sporangium  is  only  partial.  In  addition  to  (-}-)  and 
(— )  heterothallic  spores,  otner  spores  are  formed  in  this  species  which 
produce  homothallic  mycelia.  The  latter  has  a  peculiarly  velvety 
appearance  owing  to  the  presence  of  coiled  and  contorted  outgrowths, 
which  the  writer  terms  pseudophores ;  sporangia  are  rarely  formed,  and 
only  on  the  comparatively  stout  and  less  coiled  outgrowths.  Zygospores 
are  also  occasionally  formed  on  the  same  mycelium ;  usually  they  are 
only  partially  developed.  It  has  not  yet  been  determined  if  tnis  homo- 
thallic nature  is  fixed.  If  the  mycelium  is  transplanted  from  this 
homothallic  strain  the  character  is  retained,  but  spores  from  the 
sporangia  are  again  either  (-|-)  or  (— ).  In  nature  the  homothallic 
mycelium  is  probably  rare,  and  diaappears  in  the  course  of  a  few 
sporangial  generations. 

Development  of  Thelebolus  stercoreus.f  —  Gustav  Bamlow  has 
worked  out  this  minute  Ascomycete.  He  gives  first  of  all  an  account  of 
the  researches  and  results  of  other  workers  on  the  same  plant,  and  then 
describes  the  methods  he  employed  and  the  stains  he  used.  The  most 
SQCcessful  cultures  were  on  agar  with  dung  decoction.  The  first 
b^innings  of  fruit  formation  show  coiled  hyphsB  like  a  screw  which 
grows  up  from  the  vegetative  mycelium.  Septa  only  appear  in  the  coil 
when  the  ascogonium  has  reached  a  considerable  size  and  the  enveloping 
hyphsB  have  begun  to  grow  round  it.  These  last  arise  from  the  stalk 
hypha  near  the  ascogonium.  No  communication  is  ever  seen  between 
the  ascogonium  and  any  other  hypha ;  no  fusion  of  cells  takes  place. 
One  of  the  ascogonium  ceUs  grows  more  vigorously  than  the  others, 
and  the  neighbouring  cells  also  increase  to  a  less  extent.  The  cell 
that  has  thus  grown  to  so  great  a  size  is  the  young  ascus.  When 
more  than  one  ascus  appears  in  the  mature  fructification  there  is,  as 
Brefeld  showed,  reallv  a  compound  fruit  formed,  the  result  of  two  (or 
more)  ascogonia  which  have  developed  in  close  proximity.  The 
development  of  the  large  ascus  is  aided  by  the  nutritive  material  stored 
in  the  neighbouring  ceUs  which  are  rich  in  contents. 

The  cytology  of  Thelebolus  was  also  carefully  worked  out  by  the 
author.  Each  vegetative  cell  is  uninucleate  :  further  details  of  these 
nuclei  were  not  noted.     Before  the  septa  are  formed  in  the  young 

♦  Ann.  Mycol.,  iv.  (1906)  pp.  1-28  (1  pi.), 
t  Bot.  Zeit.,  Ixiv.  (1906)  pp.  85-99  (1  pi.). 
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ascogoninm  two  nuclei  are  visible,  which  increase  to  four  and  eight. 
After  septation,  one  cell  retains  two  nuclei — the  large  ascus  cell.  These 
two  nuclei  fuse  together  as  in  other  asci ;  they  are  probably  cousin-nuclei 
of  the  second  degree.  Then  the  fused  nucleus  multiplies  by  division  to 
some  1026.  They  are  so  minute  that  it  was  impossible  to  see  details, 
but  spindle  and  diaster  were  plainly  visible,  showmg  the  normal  mitotic 
division. 

In  spore  formation  it  was  noted  that  there  was  no  previous  splitting 
or  division  of  the  plasma  as  in  the  Phycomvcetes ;  the  nucleus  lay  at  the 
apex  of  the  newly  formed  spore  as  in  otner  Ascomycetous  spores,  and 
between  the  spores  there  were  remains  of  the  epiplasma  ;  the  spores  are 
therefore  the  result  of  free-cell  formation. 

The  author  insists  on  the  Ascomycetous  character  of  the  fungus.  It 
differs  from  KhyparoUus  so  far  that  each  ascus  is  the  product  of  a 
separate  ascogonium,  but  it  stands  in  the  same  relation  to  Bh^fparohitis  as 
Spharoiheca  does  to  Erysiphe.  Also  the  development  is  apogamons. 
As  in  some  other  Ascomycetes,  sexuality  has  disappeared. 

Germination  of  Truffle  Spores.*— Em.  Boulanger  watched  the  ger- 
mination of  the  spores  take  place  in  the  ascus  itself.  The  brown 
exospore  bursts,  generally  towards  the  equator,  and  becomes  destroyed. 
The  spore  then  puts  out  a  germinating  tube. 

Submerged  Fungus.f — H.  Behm  describes  a  Discomycete  that  he 
found  growing  on  branches  under  water.  It  has  been  classed  by  him  in 
the  genus  Fsilomzia,  rather  than  in  Eumaria  or  Feltidium  in  which  it 
had  been  placed.    The  fungus  has  no  marginal  wall. 

Teasts.f — A.  Osterwalder  has  carried  out  a  systematic  examination 
of  fruit  and  vine  yeasts.  He  examined  them  microscopically,  noting 
the  size  and  form  of  the  cells,  and  made  cultures  of  the  different  species, 
both  streak  cultures  and  giant  colonies.  He  isolated  eight  different 
species,  and  the  results  of  the  cultures,  fermentations,  etc.,  are  recorded 
in  a  series  of  tables. 

Th.  Bokorny  §  has  examined  the  behaviour  of  various  yeasts  with 
regard  to  colouring  matters  and  metal  salts.  Teast  cells  attracted  and 
stored  silver  nitrate  in  extremely  weak  solutions.  Similar  results  were 
obtained  with  copper  salts.  The  quantity  of  poison  required  to  kill  the 
cells  by  acting  on  the  protoplasm  has  not  been  determined.  With 
colouring  materials,  he  found  that  a  minute  percentage  of  methyl-violet 
coloured  the  cells  without  injuring  them  ;  a  larger  quantity  coloured  them 
more  quickly  but  finally  killed  them. 

In  another  paper  ||  Bokorny  gives  the  results  of  further  work  on  the 
growth  of  yeasts  in  solutions  containing  mineral  substances,  his  aim  being 
to  determine  the  nature  of  the  influence  exerted  by  the  ^poison  on  the 

♦  C.  R.  Soc.  Biol.  Paris,  Ix.  (1906)  pp.  42-3  (2  pis.)  See  also  Bot.  Centralbl.,  ci 
(1906)  pp.  416. 

t  Mitth.  Bayer.  Bot.  Gesell.,  (1905)  No.  34,  p.  423.  See  also  Bot.  Centralbl.,  ci 
(1906)  pp.  450-1. 

X  Centralbl.  Bakt.,  xvi.  (1906)  pp.  36-52  (1  pi.). 

§  A.  Br.  H.  Zeit.,  Aug.  1905.    See  also  Centralbl.  Bakt.,  xvi.  (1906)  pp.  267-8. 

H  Wellend.  Zeitschr.  Spir.  Ind.,  Juli  1905.  See  also  Centralbl.  Bakt ,  xvi.  (1906) 
pp.  239-40.  ' 
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cell  contents.  If  a  trace  of  yeast  cells  from  a  culture  is  placed  in  distilled 
water  with  a  definite  mixture  of  mineral  and  sugar  solution,  the  mineral 
is  taken  up  bj  the  protoplasm  of  the  cell  and  death  follows ;  but  if  a 
large  quantity  of  yeast  is  placed  in  the  same  mixture  no  harm  is  done. 

Heinrich  Zikes*  describes  a  new  species  of  "  anomalous  **  yeast,  Willia 
Wkhmanni.  It  has  the  peculiar  cap  form  of  the  other  members  of  this 
group.  The  author  describes  the  characters  of  the  group,  and  then 
gives  the  history  of  the  new  species  which  was  isolated  from  the  soil  in 
die  neighbourhood  of  Vienna. 

Nuclear  Division  in  Teast.f — Franz  Fuhrman  has  made  a  cyto- 
Ic^cal  study  of  Saccharomyces  elUpsoidens  I.  Hansen.  He  compares  his 
FOTlts  with  those  recently  published  by  Schwellengrebel,  and  finds  that 
though  they  agree  in  the  main  there  are  some  small  differences  to  be 
noted.  He  finds  that  division  results  in  two  equal  daughter-nuclei; 
Schwellenberg  had  noted  a  difference  in  size  and  that  the  smaller  nucleus 
migrated  to  the  newly  formed  cell.  He  sums  up  the  phases  of  karyo- 
kinesis  thus : — 

1.  Formation  of  knot  stage,  increase  of  chromatic  substance,  and 
disappearance  of  nuclear  membrane. 

2.  Formation  of  apparently  four  chromosomes. 

3.  Arrangement  of  chromosomes  in  monaster,  and  formation  of 
achromatic  spindle  (perhaps  with  centrosomes). 

4.  Division  of  chromosomes  into  daughter-chromosomes. 

5.  Formation  of  diasters. 

6.  Polar  deposition  of  chromosomes,  resembling  the  knot  stage. 

7.  Return  of  each  daughter-nucleus  to  the  resting  condition. 

The  writer  never  detected  any  case  of  nuclear  fusion  in  his  prepara- 
tions. As  to  the  budding  stage,  in  general,  it  begins  at  a  later  period 
than  nuclear  division.  In  most  cases  it  began  with  the  monaster  stage, 
but  it  sometimes  took  place  earlier.  He  found  it  very  rarely  occurring 
at  the  same  time  as  the  diaster  stage.  Migration  of  the  nucleus  occurred 
i^ost  frequently  at  the  knot  stage,  after  which  a  resting  period  ensued. 

Symbiotic  Teast.^ — L.  Lutz  published  in  the  Bull.  Soc.  Mycol. 
France,  1899,  p.  68,  an  account  of  "Tibi,"  a  symbiotic  growth  of  a 
yeast  and  bacillus  that  is  used  in  Mexico,  along  with  sugar,  to  form  a 
fermented  liquor.  The  yeast  is  named  Saccharomyces  Eadaisii,  the 
bacillus  is  B.  mexicanus.  His  object  has  been  to  attempt  the  associa- 
tion with  other  bacilli,  but  he  was  only  successful  with  B,  subtilis.  The 
two  organisms  formed  the  small  creamy  balls  which  produced  the 
fermentation.  The  association  in  the  case  of  other  bacilli  was  not 
staWe,  and  one  symbiont  gradually  displaced  the  other.  The  function 
4rf  the  bacilli  is  to  form  an  anaerobic  environment  for  the  yeast. 

A  Hew  Lichen  Parasite.! — A.  Zahlbriickner  found  that  the  fruit 
of  the  lichen  Caloplaca  callopisma  was  deformed  by  the  presence  of  a 
fangus  which  grows  on  the  hymenium.     From  the  hyphae  of  the  fungus 

♦  Centralbl.  Bakt.,  xvi.  (1906)  pp.  97-111. 

♦  Op.  cit.,  XV.  (1906)  pp.  769-77  (1  pi.). 

X  Bull.  Soc.  Myool.  France,  xxii.  (1906)  pp.  96-8. 

§  Ber.  Deutsch.  Bot.  GeselL,  xxiv.  (1906)  pp.  141-6  (1  pi.). 

Af4y,  15th,  1906  2  i 
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there  arise  vertical  branches ;  these  fork,  and  at  the  top  of  each  fork  a 
two-celled  spore  is  borne.  Zahlbruckner  names  the  fungus  Lindauopsis 
GaloplaccR  g.  et  sp.  n.,  a  Hyphomycete  near  the  genus  Dtdymaria  in  the 
Mucedinacese-HjalodidTmss  group. 

UredinetiB. — Otto  Schneider*  has  made  a  prolonged  study  of 
Melampsara,  the  rust  of  willows.  He  records  the  results  of  88  different 
series  of  infection  experiments,  and  has,  in  the  course  of  his  work, 
established  several  new  form-species.  He  finds  a  general  morphologies^ 
resemblance  between  the  different  willow  MelampsorcBy  though  bio- 
logically they  are  widely  different. 

Another  series  of  experiments  on  rusts  has  been  carried  out  by 
Fr.  Bubak,t  extending  over  two  years.  He  has  proved  that  Uromycss 
Po(B  forms  an  .^htdium  on  Ranunculus  aurkomus.  He  considers  that 
U,  Poob  may  represent  six  or  eight  biological  species.  UromycM 
graminis  on  Melica  ciliaia  has  its  JScidium  on  Sesdi  glaumm.  The 
other  experiments  served  to  confirm  results  already  obtained,  or  they 
were  witnout  success. 

Busts  of  4^^1^4 — ^'  McAlpine  has  published  a  book  which 
contains  a  record  of  all  the  rusts  of  Australia  so  far  as  they  are  known 
at  present.  The  first  part  of  the  work  deals  with  the  general  aspect  of 
the  subject,  describing  the  fungi  with  their  v^etative  and  reprodnctlYe 
phenomena,  and  the  different  kinds  of  spores,  with  their  probable  origin 
and  development.  The  indigenous  species  are  distinguished  from  thoee 
that  have  oeen  introduced ;  they  are  mostly  autoecious,  and  complete 
their  life  history  on  one  host-plant.  Only  four  native  species,  so  far, 
have  been  found  to  be  heteroecious.  The  author  discusses  the  question 
as  to  the  method  of  infection  and  the  spread  of  rust,  and  he  also  advises 
as  to  the  means  of  combating  the  disease. 

The  second  part  of  the  book,  from  chapter  xx.  onwards,  deals  with 
the  classification  of  the  fungi  in  the  order  Uredinese.  The  technical 
terms  are  explained,  and  diagnoses  are  published  of  all  the  species,  native 
or  introduced. 

Infection  Phenomena  in  nredine8B.§— I.  B.  Pole  Evans  describes 
the  process  of  inoculation  and  infection  by  uredospores.  The  inocula- 
tion stage  includes  the  entrance  of  the  germ-tube  into  the  stoma,  and 
the  swelling  up  of  the  tip  to  form  the  substomatal  vesicle.  Infection 
has  taken  place  when  filaments  grow  out  from  the  vesicle  and  form 
haustoria  in  the  cells  of  the  host-plant.  The  substomatal  vesicle  varies 
in  form  with  the  different  species. 

Disease  of  Bamboo.|| — S.  Hon  describes  a  smut  of  bamboo  caused 
by  UsHlago  Sbiriana  P.  Henn.    It  is  produced  on  the  crowing  points 
and  intemodes  of  the  young  branches,  causing  often  deformation  or. 
distortion.    The  author  reconmiends  that  the  smutted  branches  should 

♦  Centralbl.  Bakt.,  xvi.  (1906)  pp.  74-98  and  169-76. 

t  Tom.  cit,  pp.  150-9. 

t  Melbourne :  R.  S.  Brain,  1906,  vi.  and  849  pp.,  44  pis. 

§  Trans.  Brit.  Assoc.,  1906,  pp.  696-6. 

I  Bull.  Imp.  Agric.  Exp.  Station,  i.  (1906)  pp.  73-89  (4  pis.). 


ZOOLOGY  AND   BOTANY,    MICROSCOPY.   ETC.  475 

be  burnt  while  still  covered  by  the  leaf -sheath,  and  before  the  spores 
are  exposed  and  scattered.  The  disease  is  widespread  in  the  bamboo 
forests  of  Japan,  and  causes  much  loss  to  the  growers. 

Affinities  of  the  Fungus  of  Lolium  temulentum.* — E.  M.  Freeman 
calls  attention  to  the  discovery  of  the  method  of  smut  infection  of 
▼heat  made  by  Frank  Maddox,  Tasmania,  in  1895,  and  re-discovered 
lately  by  Hecke  and  Brefeld.  The  infection  takes  place  by  means  of 
the  stigma,  and  the  fungus  becomes  imbedded  in  the  seed,  developing 
with  the  embryo  the  following  year.  Freeman  compares  the  fungus 
found  in  the  seed  of  Lolium  temiUentum  with  smut,  and  finds  that  the 
two  plants  are  very  similar.  He  considers  that  in  the  case  of  Lolium  it 
is  undoubtedly  a  smut  that  has  gain^  entrance  to  the  seed.  The 
ipores  of  the  fungus  have  never  l^n  found,  but  he  cites  instances  of 
smut  infection  where  no  spore  formation  took  place, 

Tree-Boot  Bot.f — An  account  is  published  of  Agaricm  meHleuSy  a 
widely  distributed  and  very  common  British  "  toadstool."  It  grows  on 
the  roots  of  living  trees  as  well  as  on  dead  stumps,  and  causes  much 
damage.  Advice  is  given  as  to  the  measures  to  be  taken  to  stamp  out 
the  disease,  and  a  warning  is  added  against  wounding  the  base  of  the 
tnmk  or  the  roots  of  trees,  as  the  fungus  can  only  enter  through  a 
wound. 

Spores  of  Lyooperdon. j: — Ch.  Van  Bambeke  has  examined  the  spores 
in  tins  genus  to  determine  to  what  extent  the  condition  of  the  mature 
ejMspore  is  of  assistance  in  the  classification  of  species,  which  have  been 
divided  by  systematists  into  smooth-spored  and  rough-spored  groups. 
The  author  &ids  that  in  many  species  the  smoothness  or  roughness  of 
the  spore  depends  on  the  medium  in  which  it  is  examined,  and  on  the 
degree  of  magnification.  He  is  of  opinion  that  none  of  the  spores  are 
quite  smooth,  but  he  would  retain  this  character  as  an  aid  to  deter- 
mination, making  two  groups,  one  of  which  would  contain  all  spores 
distinctly  echinulate,  the  asterosporcBy  while  the  other,  the  suhasterospora^ 
would  designate  those  with  an  almost  smooth  epispore. 

Influence  of  Parasites  on  the  Biology  of  the  Host  Plant.!  — 
L  Montemartini  finds  that  in  some  cases  the  fungal  parasite  accelerates, 
in  others  it  hinders,  the  life  processes.  Leaves  attacked  by  Uredineas 
show  increased  assimilation.  Transpiration  is  generally  stronger  in 
infected  than  in  sound  leaves.  Many  parasites  have  no  direct  r^ular 
and  constant  influence  on  the  absorption  of  water  and  salts.  That 
depends  rather  on  the  conditions  of  transpiration  and  assimilation. 
Any  excitation  is  really  due  to  the  toxin  introduced  into  the  plant  by 
the  parasite. 

Subterranean  Fungi.|| — ^As  fungi  grow  abundantly  in  the  dark  and 
in  humid  conditions,  a  large  flora  was  to  be  expectea  in  the  caverns 

•  Ann.  Mycol.,  iv.  (1906)  pp.  82-4. 
f  Joara.  Board  Agric,  xilL  (1909)  pp.  111-14  (1  fig.), 
t  BaU.  Soc.  Mycol.  France,  xxii.  (1906)  pp.  23-8. 

I  Atti  1st.  Bot.  Pavia,  ix.  (1905)  59  pp.  See  also  Gentralbl.  Bakt.,  ziv.  (1906) 
p.  M6.  I  Ann.  Sot.  Nat.,  ser.  9,  iii.  (1906)  pp.  102-67. 
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explored  botanically  by  Jacques  Maheu.  The  low  temperature,  how- 
ever, is  against  them,  and  the  soil  is  not  always  favourable.  There  are 
three  classes  of  such  fungi :  (1)  those  that  have  been  carried  into  the 
caves  accidentally  on  detritus,  pieces  of  wood,  etc. ;  (2)  those  that  are 
developed  from  spores  and  show  peculiarities  of  form ;  and  (3)  those 
that  are  completely  acclimatised  and  transmit  their  acquired  characters 
to  their  descendants.  Monstrosities  of  form  are  continually  met  with, 
especially  among  the  Hymenomycetes. 

The  flora  of  the  different  caverns  corresponds  always  with  that 
occurring  on  the  surface  of  the  soil.  The  Ascomyoetes  are  few  and 
abnormal,  often  sterile,  or  only  in  conidial  form.  An  Isaria  and  a 
Lahoulhmia  were  observed  on  insects.  The  pore-forming  fungi  are  the 
most  numerous  among  the  Basidiomycetes,  and  they  are  almost  always 
deformed  or  sterile.  The  author  thinks  tJbat  probably  they  arise  from 
mycelium  or  spores  coming  from  the  exterior,  and  that  they  die  out  in  a 
few  generations.  He  sums  up  the  deformations  thus :  lengthening  of 
the  stalk,  disappearance  of  colour,  reduction  and  polymorphism  of  the 
pileus,  variation  in  the  formation  of  the  hymenium,  loss  of  the  power  to 
form  spores,  disappearance  of  the  sporiferous  hyphse,  and  production  of 
conidia.  It  is  not  only  the  darkness,  he  adds,  that  causes  these 
abnormalities,  but  the  whole  of  the  conditions  of  cavern  life. 

French  Mycological  Notes. — An  account  is  given  by  M.  Corfec*  of 
a  mycological  excursion  in  the  neighbourhood  of  Laval  (Mayenne). 
He  describes  the  kind  of  territory  t^t  was  explored,  and  gives  lists  of 
the  species  of  fungi  collected. 

M.  Baretf  is  employed  to  verify  the  fungi  exposed  for  sale  in  the 
market-place  at  Nantes.  He  gives  a  list  of  the  species  used  for  food, 
and  notes  those  that  were  abundant  or  the  reverse  during  the  season. 
He  gives  a  list  of  2Q  species  that  were  considered  edible. 

R.  Maire  %  reprts  on  the  various  excursions  taken  by  the  French 
Mycological  Society  in  1905.  The  members  met  in  Lorraine,  and  the 
specimens  collected  were  exhibited  at  Nancy.  An  account  of  the  routes 
taken  is  given  for  each  day,  and  a  list  of  the  fungi  collected  in  tlie 
various  localities  visited. 

Mycological  Notes.— C.  G.  Lloyd  §  publishes  three  double  photo- 
graphic plates  of  various  specimens  of  Bovistella,  Lycoperdm^  Calvatui, 
Arachnion,  and  Eolocotylon,  with  notes  on  the  species  illustrated.  He 
gives  special  descriptions  of  Arachnion,  a  specimen  of  which  has  recently 
been  sent  to  him  from  Italy,  the  first  record  for  Europe.  He  also  gives 
a  diagnosis  of  Holocotylon  and  the  species  H.  Texense.  Both  these 
genera  are  distinguished  by  a  chambered  gleba,  and  by  the  absence  of 
capillitium. 

W.  W.  Stockborger  ||  remarks  on  the  somewhat  frequent  occurrence 
of  Anthurm  borealis  in  Ohio.  He  gives  a  note  of  the  various  places 
where  the  fungus  has  been  collected. 

♦  Bull.  Soc.  Mycol.  France,  xxii.  (1906)  pp.  29-81. 

t  Tom.  cit.,  pp.  32-8.  t  Tom.  cit.,  pp.  i.-xxxix. 

§  Mycol.  Notes  Cincimiati,  1906,  pp.  245-60  (3  pis.  and  10  fiire.). 

II  Ohio  Nat.,  vi.  (1906)  p.  517.  ^  ' 
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British  Mycology.* — The  Transactions  of  the  British  Mjcological 
Society  contain  an  account  of  the  antnmnal  meeting  at  Haslemere. 
488  species  of  fungi  were  collected  or  identified  during  the  foray.  A 
list  of  these  is  published. 

The  presidential  address  by  R.  H.  Biffen  dealt  with  the  combating 
of  fungoid  diseases  of  plants.  The  author  gives  some  data  as  to  the 
havoc  wrought  by  disease  in  plante,  and  groups  his  subject  under  three 
headings :  (1)  avoiding  the  conditions  known  to  be  favourable  for  the 
roreading  of  the  disease ;  (2)  destruction  of  plant  tissues  containing 
the  resting  forms  of  the  fungus ;  (3)  exterminating  the  parasite  without 
injuring  the  host.  Under  the  latter  heading  he  describes  the  hot-water 
method  of  killing  smutted  ^in,  the  cases  wnere  fungicides  are  likely  to 
be  useful,  and,  finally,  he  draws  attention  to  the  advantage  of  selecting 
noes  and  varieties  immune  to  disease. 

A.  Lorrain  Smith  contributes  a  note  on  Spharopsis  Pinastri.  The 
descriptions  and  synonymy  of  the  species  have  been  considerably 
confused. 

J.  F.  Rayner  recommends  mycology  as  a  branch  of  nature  study, 
pointing  out  the  advantages  to  teacher  and  pupil  in  including  this  group 
ci  Cryptogams  in  the  list  of  nature  subjects. 

The  list  of  "  Fungi  New  to  Britain  "  is,  as  in  previous  years,  supplied 
bj  A.  Lorrain  Snuih  and  Garleton  Bea.  The  novelties  this  year  are 
mostly  among  the  larger  fungi. 

Ancestors  of  the  Higher  Fnngi.f — P.  A.  Dangeard  continues  at 
great  length  his  studies  on  the  development  of  fungi.  In  a  preliminary 
diapter  he  discusses  the  various  theories  as  to  their  origin.  He  does 
not  hold  with  those  who  derive  them  from  algse — he  traces  their  origin 
to  the  .^jnoebse  through  the  Flagellates —and  he  considers  that  the  two 
great  factors  in  securing  evolution  were  teleomitosis,  with  its  exact 
oivision  of  chromosomes,  and  the  introduction  of  sexuality.  In  suc- 
oeeding  chapters  he  develops  his  theories  in  tracing  the  detailed  history 
of  some  special  forms.  Rhahdium  Hedenn^  a  new  genus  of  Chytridineas 
described  by  himself,  had  been  placed  by  Atkinson  in  Harpochytrium. 
Datacard  insists  on  the  correctness  of  his  own  views,  and  he  gives  a  full 
account  of  the  life-history  of  the  fungus.  It  is  one  of  the  lower  forms 
very  near  the  Flagellatae,  and  probably  without  any  sexuality.  He  finds 
1  h^her  type  in  Myzocytium  vermicolum^  a  parasite  of  Nematodes,  which 
posKsses  both  sporangia  and  gametangia.  At  the  time  of  fecundation 
there  is  only  one  nucleus  visible  in  the  oogonium,  the  nucleus  from  the 
andieridium  passes  in,  and  fusion  takes  place.  The  oospore  has  one 
large  nucleus.  The  author  considers  this  a  sort  of  prototype  of  the 
Poonosporeae ;  there  is  no  appreciable  periplasm  left  in  the  oogonium, 
and  the  nuclei  are  reduced  in  number.  Ancyliates  Glosterii  is  described 
and  compared  with  other  forms.  The  number  of  chromosomes  in  the 
dividing  nucleus  is  two.  The  nuclei  of  the  antheridium  number  six  ; 
there  are  many  more  in  the  oogonium  ;  no  fusion  of  the  nuclei  was 
observed,  and  the  maturing  oospore  contains  a  number  of  nuclei,  both 

♦  TnuiB.  Brit.  MycoL  Soc.,  1906  (Worcester,  1906)  pp.  101-81  (4  pis.). 
t  Le  Botaniste,  t^r.  9,  faso.  8-6  (1906)  pp.  159-308  (18  pis.). 
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male  and  female.  This  persistence  of  both  kinds  of  nuclei  seems  to  be 
peculiar  to  Ancylistes.  Succeeding  chapters  are  devoted  to  a  considera- 
tion of  zygospore  formation  in  Uie  Mucorini,  to  the  Hemiasci,  more 
particularly  Frotascus  and  Frotomyces,  and  to  a  general  discussion  on 
the  development  of  sexuality  in  the  lower  fungi,  the  writer  insisting 
that  it  was  an  autonomous  development  within  the  group. 

Fung^  parasitic  upon  Scale-Insects.*  —  John  Parkin  publishes  a 
general  historical  account  of  these  economically  useful  fungi,  and  then 
turns  to  the  Ceylon  forms  which  he  has  studied  for  some  years.  He 
takes  the  various  fungi  in  systematic  order,  referring  briefly  to  those 
that  occur  elsewhere,  and  describing  carefully  the  forms  met  with  on  the 
island.  All  these  scale  fungi,  he  states,  are  either  complete  Ascomyce- 
tous  forms,  or  incomplete  conidial  stages.  He  does  not  make  any  new 
species,  although  many  of  the  plants  he  has  so  carefully  described  must 
be  new  to  science.  These  fungi  often  attack  insects  in  epidemic  fashion. 
Some  of  them  have  been  successfully  employed  in  the  United  States 
against  scale-pests.  As  moisture  and  warmth  favour  their  growth, 
Ceylon,  the  author  considers,  should  be  a  suitable  country  for  testing 
their  efficacy  as  a  remedy  for  scale-attacks.  Tables  are  added  of  ihe 
fungus  species  and  their  hosts. 

Harmful  Fungi.f — K.  von  Tubeuf  calls  attention  to  the  damage 
that  may  be  done  by  the  fungus  Thelephora  ladniata.  It  is  not  a 
parasite,  but  it  spreads  over  the  ground  in  a  compact  manner  and 
smothers  vegetation.     It  is  particularly  hurtful  to  young  trees. 

He  records  t  the  occurrence  of  witches'  brooms  on  Prunus  Fadus. 
It  was  probably  caused  by  an  Exoasctts,  but  asci  were  not  found. 

He  also  publishes  §  a  note  on  the  occurrence  of  Trametss  Fini  in 
Bavaria.  Though  rare  on  pines,  it  is  found  f reauently  on  other  Conifers. 
A  fossil  wood  destroyed  by  Trametes  Fini  has  also  been  found. 

Plant  Diseases.ll— Fr.  Bubak  reports  on  the  work  on  parasitic  fungi 
done  at  Tabor  (Bohemia)  in  1904.  He  notes  the  almost  complete  dis- 
appearance of  Rhizoctonia  violacea  from  a  district  where  it  had  been 
frequently  met  with.  Considerable  work  was  done  on  various  forms  of 
UredinesB.  j^cidium  Seseli  was  found  to  be  a  form  of  Uromycss  gramims. 
The  relationships  of  several  other  forms  were  verified.  A  number  of 
new  diaeases  cauised  by  fungi  were  chronicled. 

6.  G.  Hedgoock  f  describes  a  disease  of  cauliflower  and  cabbage 
caused  by  Sclerotinia  Lihertiani.  Sclerotia  were  rather  rare.  The  Pezisa 
form  was  produced  in  abundance  in  the  cultures  of  the  fungus.' •  He 
also  gives  an  account  of  an  attack  of  AgavB  by  Colktoirichum  Agaves, 
Young  plants  were  (juickly  destroyed.  Boideaux  mixture  is  recommended 
as  a  suitable  fungicide. 

♦  Ann.  Roy.  Bot.  Gard.  Peradeniya,  iii.  (1906)  pp.  11-82  (4  pis.). 
t  Nat.  Zeitschr.  Land.  Forstw.,  iii.  (1905)  pp.  91-2.    See  aLo  Bot.  CentwdbL. 
oi.  (1906)  p.  462. 

1  Tom.  cit.,  pp.  396-7.    See  also  Hot.  Centralbl.,  ci.  (1906)  p.  458. 
I  Op.  cit.,  iv.  (1906)  pp.  96-100.     See  also  Bot.  Centralbl.,  ci.  (1906)  p.  453. 
Q  Zeitscbr.  Landw.  Yersucb.  Oesterr.  (1905)  4  pp. 
If  Rep.  Miss.  Bot.  Gard.  St.  Louis  (1905)  pp.  149-51  (3  pis.). 
♦•  Tom.  cit..  pp.  153-6(3  pis.). 
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U.  Klebahn  *  has  investigated  a  fangos  that  attacks  the  bark  and 
flower-bads  of  Syrin^a.  He  found,  in  the  intercellnlar  spaces,  resting 
spores  which,  in  their  development,  recalled  the  oospores,  oogonia,  and 
antberidia  of  the  PeronosporesB,  bat  no  conidial  form  was  found.  In 
artificial  cultures  he  discovered  that  the  hyphse  were  non-septate,  but  at 
intervals  a  ring-shaped  thickening  of  the  wall  is  formed.  Oogonia  and 
antberidia  were  also  produced  in  these  cultures,  fillebahn  places  the 
fungus  in  the  Peronoeporeee,  from  which  it  differs  in  the  absence  of 
conidial  formation,  and  names  it  PhUBophthora  Syringa  g.  et  sp.  n. 

A  disease  of  tomatoes  was  found  by  V.  Oven  t  to  be  due  to  Fusarium 
erubescens  sp.  n.  It  attacks  and  shrivels  the  fruit  and  the  stalk.  The 
fungus  is  a  variable  form,  producing  micro-  and  macrogonidia,  chlamj- 
dospores,  and  sclerotia. 

H.  C.  Schellenberg  J  found  a  number  of  thirty-year-old  fir  trees 
destroyed  on  the  Adlisberg.  Thev  showed  a  strong  infection  of  Dctsy- 
Bcypha  calydformis,  identical  with  the  fungus  that  attacks  other  Conifers. 
It  is  a  wound  parasite,  and  its  growth  is  favoured  by  a  too  close  planting 
of  the  trees,  and  by  a  danrp  atmosphere.  The  crown  branches  were 
most  frequently  attacked  and  growth  was  arrested. 

B.  Laubert  §  chronicles  a  bad  disease  of  Prunus  Padus  caused  by 
ScUroUnia  Padi.  The  fungus  attacks  the  leaves,  where  it  forms  spores 
which  infect  the  opening  flowers.  Sclerotia  are  formed  in  the  flower, 
and  in  the  following  spring  the  ScUrotinia  grow  from  the  sclerotia,  and 
the  asoospores  re-infect  the  young  leaves. 

J.  M.  Yan  Hook  ||  gives  an  account  of  a  serious  outbreak  of  disease 
of  seed  peas  caused  by  Ascochyta  Pisi.  Stem,  leaves,  and  pods  were 
attacked  oy  the  fungus.  It  grows  through  the  husk  of  the  pod  and 
destroys  the  seed.  The  writer  describes  the  development  of  the  fungus 
and  the  course  of  the  disease.  He  also  gives  methods  of  treatment. 
Peas  should  not  be  re-planted  on  the  same  area,  as  the  fungus  lives  on  in 
the  soil  or  compost  as  well  as  in  the  seed  peas. 

Myxobacteria.f — Alfred  Quehl  recalls  to  students  the  work  done  and 
published  on  these  organisms,  and  ^ives  us  the  results  of  his  collections 
m  the  neighbourhood  of  Berlin,  and  of  his  laboratory  cultures.  He  has 
the  same  experience  as  others  have  had,  that  these  bacteria  are  nearly 
always  found  on  laboratory  material,  very  rarely  in  the  open.  He 
explains  this  by  their  fragility  and  their  susceptibility  to  moisture,  which 
causes  the  forms  to  collapse.  He  records  a  large  number  of  species 
already  found  bv  Thaxter  m  North  America,  and  he  adds  a  number  of 
new  species  in  the  genera  Polyangium  and  Myxococcus,  He  thinks  that 
the  new  species,  Myxococcus  pyriformis  A.  L.  Sm.,  the  only  species 
recorded  as  yet  for  Britain,  is  probably  a  good  species  on  account  of  its 

•  Ontralbl.  Bakt.,  xv.  (1905)  p.  335.    See  also  Ann.  MyooL,  iv.  (1906)  p.  96. 

t  Liandw.  Jahrb.,  zzziv.  (1906)  pp.  489-521.  See  also  Ann.  Mycol.,  iv.  (1906) 
PP.9S-7. 

I  Nat.  Zeitschr.  Land.  Forstw.,  xii.  (1905)  p.  512.  See  also  Ann.  Mycol.,  iv. 
(1906)  p.  98. 

§  Gartenflora,  1905,  p.  169  (1  pi.)..     See  also  Bot.  Gentralbl.,  ci.  (1906)  p.  530. 

I  Ohio  Nat.,  vi.  (1906)  pp.  607-12. 

^  Centralbl.  Bakt.,  xvi.  (1906)  pp.  9-34  (1  pi.  and  3  figs.). 
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form  and  colour,  but  that  it  might  possibly  be  a  form  of  Mi^xococcus 
rubescens^  which  is  a  very  variable  species. 

He  devoted  special  attention  to  the  germination  of  the  spores,  and 
followed  it  out  in  Myxococcus  ruhescem.  After  3-4  hours  they  were 
found  to  have  increased  in  size ;  then  they  passed  through  an  oval  to 
a  rod-shaped  form.  In  this  stage  motion  begins,  and  growth  in  length 
continues.  Further,  he  notes  that  germination  takes  place  by  a  small 
portion  of  the  spore  going  through  these  stages  more  rapidly  than  the 
rest  of  the  spore.  He  compares  these  results  with  those  of  Baur  and 
Thaxter,  and  he  gives  his  observations  as  to  the  influence  of  temperature 
and  media  on  the  growth  of  the  organisms.  He  also  records  a  series  of 
observations  on  the  development  of  the  cystophore,  stalk,  and  head. 

BuBAK,  Fban z— Zweitar Beitrag nir Piliflora  von Xont«n«gro.  (Second contribu- 
tion to  the  fungus  flora  of  Montenegro.) 

[The  list  includes  256  species,  of  which  66  are  new  to  science.  There  are 
two  new  genera,  SchiOnbornia  (Excipulacese)  and  Trichofusarium  (Tuber- 
culariacesB).]  Bull.  Herb.  Boiuier,  vi.  (1906)  pp.  393-406 

and  473-88  (2  pis.). 

BuTJAoiN,  P.  W. — ^Dle  chemiiolien  Ver&ndemngen  des  TleiioliM  beim  Hohiininoln 
(The  chemical  changes  in  flesh  induced  i>y  fungi.) 

[Spores  of  PemcilUum  glaucum  and  Aspergillus  niger  were  sown  on 
sterilised  meat,  and  the  changes  noted.] 

Arch.  Hygiene,  lii.  (1905)  pp.  1-21  (2  pis.). 
See  also  Bot.  CentrcUbl.,  ci.  (1906)  p.  568. 

Faull,  J.  H.— A  PfeHminary  Koto  on  Amos  and  Bporo  Formation  in  the  Labonl- 
boniaoov.  Science  (n.8.)  xxiii.  (1906)  p.  152.    See  also 

Bot.  CentrcUbl.,  ci.  (1906)  p.  417. 
HsNNiNOS,  P.— Fungi  Afrios  orientalis.    lY . 

[The  fungi  were  collected  by  Zimmermann  and  others  in  East 
Africa.  Many  new  species  are  described,  and  one  new 
genus  of  Fungi  impeiiecti,  Ascochytopsis.] 

Engler's  Bot.  Jahrb,,  xxxviu.  (1905)  pp.  102-18. 
See  also  Bot.  CentrcUbl,  ci.  (1906)  pp.  446-7. 

„       Fungi  Oamenmeniot  K. 

[Many  new  species  are  included  in  the  list.] 

Tom.  cit.y  pp.  119-29.    See  also  Bot.  CmUraibl^ 
ci.  (1906)  pp.  447-d. 

Henninos,  p.,  Lindau,  G.,  Lindnbb,  P.,  &  Negeb,  F.— Kryptogamonflont 
dor  Xark  Brandenburg. 

[The  diflerent  authors  take  up  the  various  orders  and  genera.] 

Leipzig :  Gebr.  Bomtraeger,  (1905)  vii.  pp.  1-160. 
See  also  Ann.  Mycol,  iv.  (1906)  pp.  89-90. 
Jaap,  D.— Fungi  soloetl  ozdocatL 

[Nearly  all  the  species  have  been  collected  in  Switzerland,  Brandenburg^^ 
and  near  Haniburg.]  Serie  vii.,  Nos.  151-75,  March  1906. 

See  also  Bot.  CentrcUbl,  ci.  (1906)  p.  497. 

Kbieoeb,  K.  W.— Fungi  Sazonieiozfiooatl.    Faie.  89.    (Fungi  from  Saxony.) 

Konigstein,  1906.    See  also  Bot.  Cen^ralbl^^ 

oi.  (1906)  p.  49B. 

u  M  Sinigo  none  Pilie  aos  Saohion.  (Some  new  fungi  from  Saxony. ) 

Ann.  Mycol.,  iv.  (1906)  pp.  89-Jk>. 

Maublamc,  a. — Sor  quelqoes  espdeeo  nouvellei  ou  pou  oonnuM  do  OhampignoiiA 

infexieurt.   (Some  new  or  little  known  species  of  lower  fungi.) 

[There  is  one  new  geflus,  Melanobasidium  (Hyphomyoete).l 

Bull.  Soc.  Mycol.  France,  xxii".  (19Ci5> 

pp.  63-70(13  figaw>. 
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Mau BLANC,  A.— Onelqnes  ObAmpignont  de  Tett  Afrleain.  (Some  fungi  from  East 

Africa.  Tarn,  cit,  pp.  71-6  (8  figs.). 

Oebtel,  G. — Bine  nene  lUiabdoipora-Art.    (A  new  speoies,  Bhabdospora  Saccar- 

diana.)  Ann,  Mycol.,  iv.  (1906)  p.  85  (1  fig.). 

Patouillabd,  N. — OhampiffBOiit  reoneillii  par  X.  Saiirat  dam  la  Polynitid 
fraafaiie.    (Fungi  collected  by  M.  Seurat  in  French  Polynesia.) 
[There  is  one  new  genus,  Mappea  (Basidiomycetes).] 

Bull,  Soc.  Mycol,  France,  xxii.  (1906)  pp.  45-62  (2  pis.). 

Peck,  C.  H.— Kew  toaelM  of  FnngL 

[The  larger  and  smaller  fungi  are  both  represented  in  the  list.] 

BuU,  Tarrey  Bot.  Club,  xxxiU.  (1906)  pp.  218-21. 
Petch,  L— BoMziytioiif  of  Kow  Oejlon  Fungi 

[The  fungi  are  all  parasitic,  and  cause  more  or  less  damage  to  their  hosts.] 
Ann,  Bay.  Bot,  Oard.  Peradeniya,  iii.  (1906)  pp.  1-10. 

Poibault,  J.— Listo  dot  Obanipignons  lapMoim  do  la  Hanto-Vionne  (Bnito). 
[List  of  fungi  from  Haute- Yienne.] 

BuU.  Acad.  G^ogr.  Bot.,  1905,  Nos.  185-6,  pp.  78-7. 
See  also  Bot.  Centralbl.,  ci.  (1906)  p.  672. 
PBI29G8HBIM,  Han«  H.— Vobor  dlo  Mgonannte  '* Bioo-Frago "  nnd  dioOoviOi- 
nnng  dor  Hofe  an  geanokerto  XinoralialinUirlSiiuigen.     (The  so-called  **  Bios- 
Question,'*  and  the  accustoming  of  yeast  to  a  mineral  solution.) 

Centralbl.  Bakt.,  xvi.  (1906)  pp.  111-19. 
Rehm— Aioomyootoo  ozs.    Faso.  86. 

[Nos.  1626  to  1650  are  listed ;  a  number  of  them  are  new  to  science.] 

Ann,  Mycol.,  iv.  (1906)  pp.  64-71. 
BoBTBUP,  £. — Korgoi  Hymenomyeotof.    Bftor  Forfattorons  D9d  goimomoot  og 
afEttnttot  af  Azol  Blytt.    (Norwegian  Hymenomycetes  collected  and  named  by 
Axel  Blytt,  and  published  by  Bostrup  after  Blytt's  death.) 

Videns-Selsk,  SkHft.  1  Math-Naturw.  Kl.,  1904,  No.  6 

(Christiana,  1905)  pp.  1-164.    See  also 

Ann.  Mycol,  iv.  (1906)  p.  98. 

Saccabdo,  P.  A. — Xyeotoi  aliquot  oongoonsot  nori.    (Some  new  fungi  from  the 

Congo.) 

[A  list  of  known  species  is  given,  and  descriptions  of  new  forms.    There  are 
ten  new  species  or  varieties  of  Xylar%a.'\ 

Ann.  Mycol.,  iv.  (1906)  pp.  72-7  (1  pi.). 

Stabbak,  Kabl— Asoomyeoton  dor  Sohwodifohon  Ohaeo-Oordilloron  Bzpoditlon. 
[The  new  genera  recorded  are  Bobertomyces  and  HypoxyUna.    Many  new 
species  are  described.]  Arkiv  Bot.,  v.  (1906)  No.  7,  pp.  1-85  (1  pi.). 

St  DOW,  H.  &  P. — KooonndkritsehoUrodinoon.  IV.  (New  and  critical  Uredineee.) 
[Species  of  Uromyces,  Puccinia,  and  Uredo  are  described.] 

Ann.  Mycol,  iv.  (1906)  pp.  28-82. 

Lichens. 

(By.  A.  LoBBAiK  Smith.) 

Subterranean  Lichens.* — Among  the  forms  of  vegetation  described 
by  Jacques  Maheu  as  occurring  in  caverns,  there  are  a  fair  number  of 
lichens.  Tbej  are  confined,  however,  almost  exclusively  to  the  entrance ; 
they  do  not  penetrate  into  the  depths  of  the  caverns,  less,  Maheu  thinks, 
on  account  of  the  darkness  than  because  of  the  great  humidity.  Some 
live  in  semi-obscurity,  but  they  are  very  deformed ;  a  few  crustaceous  forms 
grow  right  in  the  caverns.  The  substratum  seems  to  be  one  of  the  most 
important  factors  in  the  case :  while  there  were  but  few  in  the  lime 

♦  Ann.  Sci.  Nat.,  ser.  9,  iii.  (1906)  pp.  9vS-101. 
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caverns,  there  were  still  fewer  on  soils  composed  of  gypsnm,  and  on  the 
latter  substratum  the  thallus  was  less  develo]^,  and  usually  more  sinuous. 
On  silica  both  species  and  individuals  are  rare. 

American  Lichens. — ^While  publishing  a  list  of  lichens  from  the 
Peterboro  Hills  in  New  Bngland,-R.  Heber  Howe*  insists  on  the  extreme 
desirability  of  such  local  lists  being  made  all  over  the  country,  in  order 
that  the  distribution  of  lichens  may  become  better  known.  The  list  he 
himself  has  made  includes  38  species  which  were  all  collected  in  one 
outing.  Specimens  merely  observed  were  not  enumerated ;  only  those 
that  were  collected. 

C.  W.  Harris  t  publishes  also  a  local  list  of  lichens  collected  at 
Chilson  Lake,  New  York.  The  number  is  much  larger,  and  many 
interesting  forms  are  included. 

A  short  note  by  Bruce  Fink  J  announces  a  Field  Book  for  Beginners 
called  "  Common  and  Conspicuous  Lichens  of  New  England,**  to  be 
published  in  serial  parts  by  R.  H.  and  M.  A.  Howe.  Readers  are 
warned  that  microscopic  examination  is  absolutely  necessaiy  for  the 
determination  of  many  species. 

R.  Heber  Howe  §  also  gives  further  information  about  the  distribu- 
tion of  Ramalina  rigida.  He  finds  that  it  has  quite  a  wide  range  along 
the  New  England  coast. 

Elenkin,  a.  a.— 43peoiM  novas  lieheniim  in  SiUria  aretiea  a d.  Bimla-Biftljniild 
•oUeetflB  (ezpeditio  banmis  ToL)  (New  species  of  Lichens  irom  Arctic  Siberia, 
collected  by  Birola-Bialynizki.) 

[Species  of  Parmelia  and  Placodium  are  described.] 

Ann  Mycol,  iv.  (1906)  pp.  36-6. 

J  ATT  A,  A.— Ufihenet  leeti  in  Obili  a  oL  G.  J.  Seott  Elliott,  qnoo  dotermimaTit. 

(Lichens  collected  in  Chili  by  Scott  Elliott,  and  determined  by  A.  Jatta.) 
[The  list  includes  several  new  species.]  Malpighia,  xz.  (1906)  pp.  S-18. 

Myzomycetes. 

Study  of  Hyxomycete.il — 0.  Nadson  and  A.  Raitschenko  found 
Enteromyxa  paludosa  in  a  dish  containing  water  and  algae  from  a  pond. 
It  lives  on  the  unicellular  Synechococcm  ceruffinosus,  one  of  the  Cjano- 
phyceae.  Sporocysts  are  formed  containing  usually  3-6  spores  ;  germi- 
nation was  not  observed.  The  authors  consider  the  organism  to  be  a 
Myxomycete  belonging  to  the  group  Endosporese. 

Schi£oph3rta. 
Sohiaomyoetea. 

Bacillus  violarius  acetonicus:  an  Acetone-produeiilg  Hicrobe.Y 
L.  6r6iudat  describes  a  chromogenic  microbe  isolated  from  the  drinking 
water  of  Saigon  (Cochin  China),  which  produces  acetone  from  proteid 
matter.     It  is  a  short  bacillus  with  rapid  oscillatory  movement,  staining 

*  Bryologist,  ix.  (1906)  pp.  46-8.  f  Tom.  cit.,  pp.  48-52. 

X  Tom.  cit.,  p.  62.  §  Tom.  cit,  p.  64. 

II  Scripta  Bot.  Hort.  Univ.  Petrop.,  fasc.  xxiii.  (St.  Petersburg,  1906)  18  pp., 
4  pis.     See  also  Ann.  Mycol.,  iv.  (1906)  p.  100. 
^  Comptes  Bendus,  cxlii.  (1906)  p.  1280. 
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easily  and  appearing  oval  with  a  clear  centre  and  deeply  coloured 
extremities ;  it  does  not  stain  by  Gram's  method ;  it  is  a  potential 
aerobe,  grows  well  at  all  temperatures  between  30**  and  ST**  C,  and 
forms  round  spores  at  about  tue  sixth  day ;  on  peptone-agar  it  forms 
violet  colonies,  and  on  potato  a  thick  deep  violet  almost  black  expansion ; 
it  grows  well  on  liquid  media,  but  produces  no  pigment  in  the  absence 
of  peptone,  or  in  the  absence  of  air;  it  produces  acetone  in  peptone 
solutions,  and  also  ethylic  alcohol  and  volatile  acids  ;  it  liquefies  gelatin ; 
it  reduces  nitrates  to  nitrites  without  forming  gas ;  it  coagulates  milk, 
the  culture  becoming  acid,  and  the  coagulum  being  slowly  and  completely 
liquefied,  the  liquid  containing  casease.  The  author  aemonstrates  the 
formation  of  acetone,  by  inoculating  a  mixture  containing  peptone, 
saccharose,  sodium  carbonate,  and  water,  with  a  three-days-old  culture, 
and  subjecting  this,  after  incubation  for  a  month  at  30°  C.,  to  repeated 
distillations.  The  amount  of  acetone  is  estimated  by  Jolles'  method, 
which  consists  in  combining  the  acetone  with  bisulphite  of  soda  and 
titrating  to  find  the  amount  of  the  salt  that  has  combined.  The  author 
finds  that  about  0*78  gr.  of  acetone  is  yielded  by  a  litre  of  culture. 
He  proposes  to  name  the  organism  Bacillus  violarim  acdonkus. 

Cytology  of  Baeteria.* — ^A.  Guilliermond  describes  his  examination 
of  Bacillus  radicosus,  which  from  its  large  size  permits  a  study  of  its 
structure.  In  a  less  than  ten-hours-old  culture,  after  fixation  in  Zenker's 
fluid  and  staining  with  iron-hsematoxylin,  almost  every  cell  shows  a  large 
deeply  stained  central  granule,  which  represents  the  first  appearance  of 
the  site  of  transverse  ^ion,  and  is  formed  by  the  union  of  two  small 
lateral  granules  apparently  derived  from  a  concentration  of  the  cyto- 
plasm ;  this  large  granule,  or  biconcave  disk,  divides  into  two  coloured 
bands  through  which  the  division  of  the  two  cells  is  effected.  After  10 
to  12  hours  the  cytoplasm  becomes  vacuolated  and  filled  with  fine  stained 
granules  of  varying  size,  and  later  shows  an  alveolar  structure  filled 
with  fine  granules  resembling  granules  of  chromatin.  The  spore  appears 
at  one  of  the  poles  as  a  smsdl  deeply  stained  granule ;  it  enlarges,  takes 
an  oval  form,  and  becomes  surrounded  by  a  thick  membrane  which 
prevents  the  penetration  of  stains.  The  spore  appears  to  be  derived  in 
part  from  a  condensation  of  the  granules  of  the  cytoplasm. 

The  author  concludes  that  a  true  nucleus  does  not  exist  in  a 
bacterium,  and  that  sach  as  have  been  described  by  various  authors  are 
misrepresentations,  but  agrees  with  Schaudinn  that  bacteria  contain  a 
chromatin  more  or  less  mixed  with  the  cytoplasm,  differentiated  at  times 
and  constituting  the  greater  part  of  the  spore. 

Streptococcus  Bombycis  and  Disease  in  Silkworms,  f  —  S.  Sarti- 
rana  and  A.  Paccanaro  made  agar  and  gelatin  plates  from  emulsions  of 
the  bodies  of  silkworms  that  ht^  died  from  "  consumption,"  and  isolated 
in  every  case,  besides  various  bacilli,  a  streptococcus  which  w  cultural 
and  morphological  characters  resembled  the  Streptococcus  bombycis  of 
other  authors.    It  occurs  in  the  worm  and  in  the  cultures  as  short  chains 

*  Comptes  Bendus,  czlii.  (1906)  p.  1285. 

t  Centralbl.  Bakt.,  V  Abt.  Orig.,  xl.  (1906)  p.  207. 
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of  small  cocci,  stains  by  the  ordinary  dyes,  and  also  by  Gramas  method  ; 
on  gelatin  it  forms  small  greyish  yellow  round  colonies,  and  causes  no 
liquefaction  ;  it  grows  slowly  on  plain  agar,  the  colonies  having  a  deep 
brown  colour ;  it  grows  well  on  agar  with  guinea-pig  or  worm  blood. 
Pure  broth  culture  was  inoculated  into  adult  worms  by  the  dorsal  vessel, 
by  the  mouth,  and  by  the  stigmata,  and  from  the  results  of  these  experi- 
ments the  authors  conclude  that  the  Streptococcus  hombyds  must  be 
regard^  as  the  specific  cause  of  the  disease,  which  has  the  nature  of  a 
chronic  enteritis.  The  authors  think  that  the  lethargy,  so  often  one  of 
the  morbid  phenomena,  should  not  be  considered  as  a  special  disease 
caused  by  a  specific  micro-organism,  but  as  a  result  of  a  mixed  infection. 

Chemical  Action  of  Bacillus  lactis  aerogenes  on  Glucose  and 
Hannitol.* — ^A.  Harden  and  G.  S.  Walpole,  from  quantitative  examina- 
tions of  the  products  of  the  fermentation  of  glucose  and  mannitol  by 
BacUlm  lactis  aerogenes^  showed  that  the  ferment  action  differed  from  that 
of  Bacillus  coli^  a  proportion  of  2  : 3  butylene-glycol  and  aoetylmethyl- 
carbinol,  in  the  first  case,  being  derived  from  the  glucose.  The  authors 
point  out  that  the  alcohol  produced  by  the  BacUlus  lactis  aerogmes  is 
slightly  greater  in  amount  than  that  produced  by  BaciUus  coli,  and  that 
it  is  at  the  expense  of  that  part  of  the  molecule  which  in  Bacillus  coli 
fermentation  yields  acetic  acid  and  lactic  acid,  that  the  BaciUus  lactis 
aerogenes  forms  the  new  products. 

Resistance  of  Bacillus  coli  to  Heat.f— St.  de  M.  Gage  and  G. 
V.  E.  Stoughton  have  made  a  number  of  experiments  on  the  resistance 
of  Bacillus  coli  to  heat.  They  find  that  in  every  culture  a  few  of  these 
oi^anisms  exhibit  an  extraoidinary  resistance,  surviving  in  some  cases 
90°  C.  for  five  minutes ;  there  was  no  evidence  of  true  spores ;  all 
attempts  failed  to  obtain  by  subculturing  a  special  highly  resistant  strain 
of  this  organism.  The  temperature  at  which  final  sterilisation  occurred 
varied  from  60"^  C.  to  ^b""  C.  in  18  different  tests ;  the  thermal  death 
point  of  the  majority  of  the  bacteria  was  between  50°  C.  and  55**  C. 

The  authors  consider  that  the  results  obtained  in  the  determinations 
of  the  normal  thermal  death  point  would  lead  to  the  belief  that  its 
application  in  the  identification  of  bacterial  species  would  be  of  more 
value  than  the  determination  of  the  absolute  thermal  death  point. 

Plasmoptysis  of  Bacteria.} — A.  Fischer  has  shown  that  plasmo- 

{tysis  is  an  appearance  found  widely  distributed  among  bacterial  cultures, 
n  order  to  demonstrate  this,  the  organism  must  be  allowed  to  develop 
in  an  unfavourable  medium.  The  comma  bacillus  of  Finkler  Prior 
especially  shows  this  pleomorphism.  The  medium  used  by  the  author 
was  alkaline  fieisch-wasser,  to  which  was  added  1  p.c.  peptone  and  1  p.c. 
cane  sugar,  and  used  as  broth  or  with  agar ;  after  a  few  nours  at  82**  C, 
many  of  the  vibrios  have  taken  on  oval  or  spherical  forms,  all  more  or 
less  motile ;  later,  these  forms  show  short  out^^'owing  stalks,  often 
giving  the  appearance  of  a  Cyclops  with  its  pair  of  egg-cases,  these 
forms  being  very  numerous  by  the  sixteenth  hour ;  later,  the  vibrios  are 
regenerated.     Hanging  drops  of  fourteen-hour  broth  cultures  were  pre- 

*  Proc.  Roy.  Soc.,  Series  B,  Ixxvii.  (1906)  p.  399. 

t  Technology  Quarterly,  xix.  (1906)  p.  41. 

j  Ber.  Deutsch.  Bot.  Gesell.,  xxiv.  (1906)  p.  65. 
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pared  with  incompletely  closed  chambers,  so  that  the  organism  could  be 
exposed  to  the  inflaenoe  of  varioos  volatUe  sabstanoes  such  as  ammonia, 
acetic  add,  formic  acid  :  the  author  gives  minute  details  in  hours  and 
fractions  of  a  minute  at  which  the  various  appearances  occur  in  the 
organisms  in  the  drop. 

The  author  cannot  decide  whether  the  plasmoptysis  is  to  be  attri- 
buted to  changes  in  the  elasticity  of  the  cell  membrane,  or  to  a  gradual 
impermeability  of  the  protoplasm,  whether  due  to  changes  in  the  osmotic 
action  of  substances  inside  the  vibrio,  or  in  the  broth.  Similar  effects 
were  observed  with  other  vibrios,  and  also  with  the  hay  bacillus. 

Significance  of  the  Anaerobic  Putrefactive  Bacilli  in  the  Ripening 
of  Cheese.* — A.  Rodella,  from  chemical  analysis  of  cultures,  finds  that 
various  anaerobic  putrefactive  bacilli  set  up  fermentations  that  produce 
butyric  acid,  valerianic  acid,  and  caprionic  acid,  the  amounts  of  which 
he  estimates  as  salts  of  silver  after  the  method  of  Orla  Jensen.  The 
author  has  isolated  these  organisms,  and  described  their  cultural  charac- 
teristics. 

Baeillus  leguminiperdus  sp.  n.t  —  £.  Oven  describes  a  disease 
affecting  the  pods  of  peas  and  various  beans,  and  which  is  caused  by 
an  actively  motile  bacillus  that  rapidly  liquefies  gelatin.  Inoculation 
of  healthy  plants  showed  that  the  pods  were  not  necessarily  affected 
through  any  abrasion  of  the  surface.  Owing  to  the  greater  density  of 
the  inner  wall  of  the  pod,  the  disease  does  not  penetrate  to  this  part. 
A  moist  atmosphere  favours  the  ^owth  of  the  organism.  The  author 
finds  that  the  seeds  may  become  infected  from  the  soil,  and  that  every 
part  of  the  plant  may  be  attacked. 

The  organism  is  a  short  rod  0'8/x  by  2/ir.2'3/A,  very  motile,  with 
polar  flageUa  2-3  times  the  length  of  the  bacillary  body.  It  does  not 
stain  by  Gram's  method  ;  sporulation  occurs  readily  in  fluid  media,  the 
spore  being  single,  and  situated  at  either  end  of  the  rod  ;  neither  fer- 
mentation of  sugar  media,  nor  production  of  indol,  was  ever  observed. 

The  author  has  named  the  organism  Bacillus  Uguminiperdus  sp.n., 
but  it  is  probable  that  other  plants  besides  the  L^minossB  are  sus- 
ceptible to  this  bacillus. 

Tuberculosis  of  the  ^^ Bee-moth"  (Galeria  melonella).}— S.  Metal- 
nikoff  finds  that  to  the  tubercle  of  man,  beasts  and  birds,  the  grub  of 
the  *'  bee-moth  "  is  immune,  as  is  shown  by  the  rapid  destruction  (under 
an  hour)  of  the  tubercle  bacillus  in  the  phagocytes,  and  in  certain  cases 
also  in  the  blood  plasma  of  the  grub.  When,  however,  the  animal  is 
inoculated  wiUi  fish  tubercle  bacilli,  these  rapidly  increase,  and  the  grub 
dies. 

Bacterial  Flora  of  Bottled  Beer.§ — F.  Fuhrmann  has  observed  the 
presence  of  Pseudomonas  cerevisuB  in  bottled  beer ;  it  occurs  as  a  short, 
adively  motile  rod  with  a  bunch  of  4-6  fine  wavy  fiagella  at  one  end. 
On  neutral  nutrient  gelatin  at  22**  C.  it  forms  round,  slightly  yellow, 
translucent  colonies  cupped  in  the  centre;  after  prolonged  growth  a 
slight  sinking  in  of  the  gelatin  occurs,  though  there  is  true  liquefaction 

*  Centralbl.  Bakt.,  2^  Abt.,  xvi.  (1906)  p.  52. 

t  Tom.  cit.,  p.  67.  X  Op.  cit.,  V  Abt.  Orig.,  xli.  (1906)  p.  188. 

I  Op.  cit.,  2»«  Abt.  xvi.  (1906)  p.  809. 
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onl^  when  there  are  many  closely  applied  colonics.  It  forms  yellowish, 
moist,  shining  colonies  on  moist,  neutral  natrient  i^r  at  22^  C,  and 
after  a  few  days  a  yellow  colour  is  diffused  through  the  medium.  It 
grows  as  a  moist,  shining  yellow  brown  expansion  on  potato  ;  in  broth,  a 
grey  pellicle  is  formed,  the  medium  is  uniformly  clouded,  and  there  is  a 
yellow  deposit,  and  later  the  liquid  acquires  a  bright  yellow  colour.  Ite 
optimum  temperature  is  22^  C. ;  at  higher  temperatures  it  forms  long 
rods  and  threads,  with  slow,  snake-Uke  movements ;  in  glucose  broth  it 
produces  no  gas ;  it  forms  no  indol,  even  after  prolonged  growth  in 
pepton-water  and  broth  cultures ;  it  is  a  facultative  anaerobe ;  it  grows 
on  mineral  media,  and  in  tubes  of  calcium  nitrate  there  is  formation  of 
nitrite.  It  is  killed  by  exposure  to  60°  G.  for  an  hour  and  a  half  ;  in 
beer  containing  4-5  p.c.  alcohol  its  resistance  to  heat  is  much  diminished, 
and  it  is  sterihsed  within  half  an  hour. 

Bacteriology  of  Summer  Diarrhosa  of  Infants.* — H.  de  B.  Morgan^ 
from  the  results  of  an  extended  examination  of  the  stools  from  58  cases, 
has  selected  three  oiganisms  as  possible  causes  of  the  disease.  Bacillus 
No.  1,  which  is  not  normally  present  in  human  stools,  sewage,  or 
drinking  water,  was  isolated  in  28  cases ;  it  caused  diarrhoea  and  dieath 
in  young  animals,  and  could  be  isolated  in  pure  culture  from  the  spleens  ; 
but  in  no  case  did  the  patient's  blood  agglutinate  this  organism.  Bacillus 
No.  8  was  isolated  in  five  cases,  and  in  one  instance  the  patient's  blood 
agglutinated  this  organism,  and  also  the  Bacillus  typhosus^  and  it  was 
shown  that  this  bacillus  was  agglutinated  equally  well  by  dysentery 
(Flexner)  serum  and  by  typhoid  serum  ;  this  organism  was  pathogenic 
to  young  rats  which  were  fed  on  it,  but  produced  no  diarrhoea.  Bacillus 
No.  4  was  isolated  in  three  cases,  and  was  selected  chiefly  on  account  of 
its  resemblance  to  the  Flexner  group  of  dysentery  bacilli ;  this  organism 
was  pathogenic  to  young  rats. 

The  author  regrets  that  in  no  case  was  the  blood  or  the  spleen  of 
fatal  cases  examined  bacteriologically. 

Virus  of  Glanders  in  Urine.t — 6.  Cagnetto  finds  that  the  Bacillus 
mallei  appears  in  the  urine  of  animals  (horse,  donkey,  cat,  and  man) 
affected  with  glanders  after  30-35  hours,  and  retains  its  patJiogenic 
properties  for  at  most  3-4  days,  but  undergoes  remarkable  morphological 
changes  and  diminution  of  its  virulence.  These  changes  appear  much 
sooner  in  the  urine  of  infected  animals  than  in  the  urine  of  healthy 
animals,  probably  on  account  of  some  specific  antibody  that  passes  over 
from  the  blood  into  the  urine. 

The  diminished  vitality  of  B.  mallei  when  in  contact  with  the  urine 
of  infected  animals  is  more  marked  in  r^ard  to  its  behaviour  on  artifi- 
cial media  than  in  its  pathogenic  action.  The  bacillus  loses  its  virulence 
completely  in  horse  unne  when  dried,  after  20  hours. 

Bacillus  choresB  paralytics  ovis.J — D.  J.  Hamilton  describes  an 
organism  found  in  the  peritoneal  fluid  of  sheep  affected  with  "  loupiug- 

♦  Brit.  Med.  Joum.,  1906,  i.,  p.  908. 
t  Oentralbl.  Bakt,  1»*^  Abt.  Orig.,  xH.  (1906)  p.  178. 

X  Board  of  Agriculture  Report,  1906.  See  also  Brit.  Med.  Joum.,  1906,  i. 
p.  1472. 
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ill.**  It  is  a  ooarse-lookiiig  rod  with  roanded  ends,  sometimes  elongating 
into  a  thread,  or  it  may  be  into  a  chain  of  rods.  Its  breadth  is  over 
1  /*,  and  in  length  it  varies  from  8-12  fi  or  more  ;  it  is  feebly  motile, 
and  forms  spores  with  central  or  polar  location. 

It  is  an  essential  anaerobe,  and  grows  best  on  alkalin-glucose  broth 
and  glncose-gelatin  covered  with  oil.  During  germination  a  gas  with 
putrefactive  odour  is  evolved. 

Italian  Variety  of  Nitrosomonas  europsea.* — B.  Perotti  obtained 
samples  of  earth  from  different  parts  of  Italy,  and  isolated  therefrom  in 
Omelianski's  medium  (anmion.  sulph.  2,  sodium  chloride  2,  potass, 
phosphate  1,  magnesium  sulphate  0*5,  iron  sulphate  0*4,  distilled 
water  1000)  a  variety  of  Nitrosomonas  with  similar  morphological 
characters.  It  mostly  occurred  as  a  small  coccus  0  *  6-0 '  8  fi  in  diameter, 
bat  showed  indications  of  transition  to  bacillus  form.  In  the  monad 
stage  the  organism  possesses  a  flagellum  equal  in  length  to  the  bacterial 
body.  The  movements  are  slow  and  jerky.  It  does  not  develop  in 
media  containing  organic  substances ;  it  produces  nitrous  acid  from  the 
salts  of  ammonium. 

Bacillus  alatus  sp.  n.f — R.  Oreig-Smith  found  this  pleomorphicslime 
bacterium  when  isolating  Rhizobium  legumirwsarum  from  the  nodules  of 
Lupmus  lf4teus.  It  is  a  motile  rodlet  with  numerous  peritrichous  fiagella. 
When  stained  with  fuchsin  it  is  acid-fast  to  5  p.c.  HCl,  but  is  negative 
to  OrauL  The  shape  and  size  of  the  capsule  vary  with  the  m^ium. 
It  forms  indol  and  reduces  nitrates  to  nitrites,  and  coagulates  milk  at 
55^  C.  On  certain  media  with  a  vegetable  base  it  forms  a  slime  readily 
and  luxuriantly ;  from  the  slime  was  obtained  a  thick  mucilage  with 
the  reactions  of  arabin.  The  gum  seems  from  its  reactions  to  lie 
between  Macrozamia  gum  and  Gum  Acacia. 

Identity  of  Opsonins  and  Normal  Agfflutinins.J— R.  Orei^-Smith 
finds  that  opsonins  and  agglutinins  have  many  points  of  similarity,  and 
probably  no  points  of  difference.  The  similarities  are :  (1)  Staphylo- 
coccus opsonin  and  agglutinin  are  not  destroyed  at  60**  C. — ^their  powers 
are  only  in  abeyance.  Contact  with  the  bacteria  for  20  hours  induces  a 
recovery.  (2)  In  dilute  saline  solutions  the  recovery  of  the  opsonic 
power  is  accompanied  by  an  agglutination  of  the  bacteria.  (3)  Potassium 
chloride  gives  a  greater  agglutinative  and  a  greater  opsonic  effect  than 
sodium  chloride.  (4)  Dilution  of  the  serum  with  saline  solutions 
increases  the  agglutinative  and  the  relative  opsonic  effects.  ^5)  Longer 
coltivation  of  a  weak  race  of  staphylococcus  mcreases  the  agglutinability 
and  the  opsonisation  of  the  cells. 

Opsonisation  appears  to  be  the  first  phase  of  agglutination. 

Phagocytosis  in  vitro.§ — M.  Ldhlein  undertook  some  experiments 
to  confirm  Metchnikoff*s  work  on  the  ingestion  of  pathogenic  organisms 

♦  Atti  R.  Aocad.  Linoei,  xv.  (1906)  pp.  612-16. 

t  Proo.  Linn.  Soo.,  N.S.W.,  xxx.  (1906)  pp.  670-3  (1  pi.). 

X  Tom.  cit.,  pp.  665-69. 

§  Ann.  Inst.  Pasteur,  xix.  (1906)  p.  647. . 
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by  leucocytes  freed  from  "  snbBtances  sensibilatrices "  (immune  body, 
amboceptor). 

The  leucocytes  were  obtained  by  injecting  bouillon  into  the  peritoneal 
cavity  of  guinea-pigs,  and  in  5-8  hours  the  fluid  removed,  which  was 
rich  in  polymorphs,  was  centrifuged  and  repeatedly  washed  with  saline 
solution. 

Hanging  drop  preparations  were  examined,  and  stained  films  at 
different  periods  made.  A  vuiilent  anthrax  culture  suspended  with 
leucocytes  showed  that  ingestion  started  immediately  at  room  tempera- 
ture. Films  showed  very  early  traces  of  phagocytosis,  and  in  1-2  hours 
nearly  all  were  ingested.  Often  several  leucocytes  united  to  ingest  one 
large  filament.  Similar  results  were  obtained  with  human  leucocytes 
obtained  by  Wright's  method.  Attenuated  staphylococci  gave  similar 
results,  and  also  less  virulent  forms  of  streptococci.  Two  strains  of  coli 
were  used  in  vitro,  and  controlled  by  injections  in  vivo  into  a  guinea- 
pig's  peritoneal  cavity,  the  fluid  being  withdrawn  in  4  hours.  Coli  J 
was  rapidly  ingested  in  vitro,  and  the  peritoneal  fluid  showed  numerous 
leucocytes  stuffed  with  bacilli  and  granules,  which  latter  also  were  found 
free,  and  subcultures  could  not  be  obtained.  Coli  C  was  not  ingested  m 
vUro,  and  only  a  few  of  the  peritoneal  leucocytes  contained  some  bacilli 
and  granules;  there  were  only  a  few  free  granules,  and  abundant 
subcultures  were  obtained.  In  hanging  drop  neither  the  shape  nor 
motility  of  coli  was  altered,  but  they  were  seized  alive,  often  exhibiting 
a  certain  amount  of  motility  inside  the  phagocyte.  D^eneration  inta 
round  granules  occurred  apparently  in  vacuoles,  appearing  a  few  minutes 
after  ingestion,  although  no  change  occurred  outside  the  ceUs  in 
80  minutes.  Vibrio  cJwlerce  likewise  showed  no  extracellular  change  for 
f  hour,  when  some  of  them  were  altered  and  showed  granules,  but  the 
leucocytes  were  then  showing  signs  of  d^eneration  (cf.  Wright  and 
Douglas  that  granulation  is  due  to  the  sera).  Stained  films  showed 
alteration  after  ingestion,  and  some  filaments  appeared  partly  ingested 
with  different  staining  appearances  of  the  intra-  and  extra-cellular 
portion. 

Some  further  experiments  are  described  with  a  view  to  determine  the 
bacteriolytic  action  of  the  phagocytes,  and  tend  to  show  that,  whilst 
^owth  of  bacteria  is  inhibited  after  treating  with  washed  leucocytes,  it 
IS  unaffected  by  leucocytes  heated  to  55**  C.  Anthrax  was  also 
found  to  be  unaffected  after  treatment  with  guinea-pig's  serum,  but  was 
inhibited  by  peritoneal  fluid  of  a  guinea-pig.  The  author  shortly  dis- 
cusses the  view  that  the  leucocyte  contains  both  an  amboceptor  and  a 
cytase,  and  summarises  his  work  as  follows.  Guinea-pigs'  leucocytes, 
washed  frequently  to  remove  any  "  substances  sensibilatrices  "  contained 
in  the  plasma,  or  any  other  substance  capable  of  aiding  phagocytosis, 
incorporate  and  digest  in  vitro  pathogenic  microbes  (anthrax,  cholera, 
some  varieties  of  streptococcus,  and  J5.  coli)  ;  thus  showing  that  phago- 
cytosis is  a  cell  phenomenon  which  may  occur  without  the  intervention 
of  active  bodies  contained  in  the  plasma.  Some  microbes,  however,  such 
as  certain  varieties  of  streptococcus  and  B,  coli,  are  not  easily  phagocyted 
either  in  vivo  or  in  vitro. 
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MICROSCOPY. 

A.  Instruments,  Accessories,  Ac* 
(I)  Stands. 

Zeiss'  Large  Mechanical  Stagcf— This  stage  (fig.  54)  has  a  range 
of  50  mm.  (2  m.)  m  one  direction,  and  35  mm.  (If  in.)  in  the  other; 


Fio.  54. 


Tcmier  scales  record  the  variations  in  either  direction.  A  third  vernier 
fcsle  enables  the  portions  of  the  movable  cheek-piece  which  secures  the 
obje(^rsUde  to  be  recorded.  This  arrangement  facilitates  the  use  of  the 
apparatus  as  a  ^^  finder^*'  while  the  process  of  centring  is  much  simplified 
by  the  use  of  a  centring  glass,  i.e.  a  slide  with  a  cross  ruled  on  it. 

Zeiss'  Stand  for  Grystallographic  and  Petrographic  Work.t — This 
instrament  (fig.  55)  is  an  example  of  a  medium  sized  stand,  and  is  so 

^  This  subdivision  contains  (1)  Stands;  (2)  Eye-pieces  and  Objectives;  (8) 
nitimhxating  and  otber  Apparatus;  (4)  Photomicrography;  (5)  Microscopical 
Optics  and  Manipulation ;  (6)  Miscellaneous. 

t  Garl  Zeiss'  Catalogue  of  Microscopes  and  Microscopical  Accessories,  SSrd  ed. 
1906,  p.  36  (fig.  14).  t  Tom.  cit.,  pp.  60-1  (fig.  22).. 

Auff.  15th,  1906  2  k 
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oonstmcted  as  to  allow  of  subseqaent  additions  to  the  stage  and  sub-stage 
equipment.  The  body  is  fitted  with  Berger's  micrometer  movement, 
and  the  draw-tube  is  at  its  lower  end  provided  with  a  slide  to  admit  a 
mounted  Amici-Bertrand  lens  through  an  opening  in  the  outer  tube. 
The  instrument  is  furnished  with  analysers  and  polariser,  with  selenite, 
mica,  and  Biot-Klein  quartz  plates — suitable  arrangement  being  made 
for  inserting  these  plates  in  a  sliding  carrier  above  the  objective.  The 
revolving  vulcanite  stage  is  graduated  at  the  circumference,  and  has  a 
line  index.  The  two  upper  lenses  of  the  swing-out  condenser,  N.A.  1  •  40, 
are  easily  detachable,  as  their  mount  is  not  screwed  but  slipped  on  over 
the  lowest  lens.    Additional  accessory  apparatus  can  be  supplied. 

(8)  Bye-pieces  and  ObJeotiTes. 

Zeiss'  Gompensatinff  Ocular  4^  with  Iris  Diaphragm.* — Messrs. 
C.  Zeiss  have  modified  one  of  their  series  of  compensating  oculars  by  fit- 
tin^it  with  a  collecting-lens  of  large  diameter  (fig.  56).  As  compared  with 
its  predecessor  4,  its  field  is  considerably  enlarged, 
though  only  adapted  for  use  with  objectives  of 
16*  mm.  and  8  mm.  The  ocular  is  fitted  with  a 
revolving  collar,  and  can  be  fixed  in  any  desired 
position  by  means  of  the  clamping-screw  E.  An 
iris  diaphragm  supersedes  the  ordinary  fixed 
diaphragm.  The  eye-lens  is  mounted  in  a  sliding 
sleeve,  so  that  a  scale  can  be  used  if  required. 

Fluid  Lenses.t  — W.  A.  Rublee,  U.S.  Consul- 
General  at  Vienna,  states  that  a  Hungarian  chemist 
has  succeeded  in  producing  optical  lenses  by  a 
simple  and  cheap  process  that  are  not  only  quite 
as  good  as  the  best  massive  glass  lenses  at  _ 
present  used,  but  that  can  be  manufactured  of  a  yiq  56. 

size  three  times  as  great  as  the  largest  homogeneous 
glsBB  lens  heretofore  made.  Though  the  invention  is  more  important  for 
astronomical  work,  lenses  of  smaller  diameter  for  photographic  purposes, 
for  opera  glasses,  reading  glasses,  etc.,  can  be  produced  at  correspondingly 
smaller  cost.  The  lens  consists  of  a  fluid  substance  inclosed  between 
two  unusually  hard  glass  surfaces,  similar  to  watch  crystals,  in  which  the 
refractive  power  and  other  characteristic  properties  are  so  chosen  that 
die  glass  surfaces  not  only  serve  to  hold  the  fluid,  but  also  combine  with 
the  fluid  to  overcome  such  defects  as  are  scarcely  to  be  avoided  in 
ordinary  lenses.  It  is  for  this  reason  that  the  lens  is  achromatic. 
Tlie  fluid  contained  in  the  lens  is  hermetically  closed  in,  so  that  no  air 
can  enter  and  exercise  a  damaging  influence.  The  fluid  does  not 
emporate,  and  its  composition  is  such  that  its  properties  are  not  affected 
hj  time  or  temperature.  The  coefficient  of  expansion,  both  of  the  glass 
and  of  the  fluid,  is  approximately  the  same  between  the  temperatures  of 

*  Caal  Zeiss*  Catalogue  of  Microscopes  and  Microscopical  Accessories,  88rd  ed«, 
1906,  p.  18  (fig.  5).  t  English  Mechanic,  Ixzziii.  (1906)  p.  473. 
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15^  of  cold  to  60°  of  heat.  Another  adyantage  of  the  lens  is  that  on 
account  of  the  fact  that  the  fluid  is  not  dense,  and  the  glass  crystals  are 
thin,  the  whole  lens  combination  through  which  the  light  penetrates  is 
very  slight. 

Malabbbz,  M.  L. — l^Yalnation  dM  diitanoM  fooo-fMialM  det  Ot^Mtifr. 

[The  Bubstanoe  of  this  treatise  has  already  appeared  in  the  Joomal :  1906, 
I  p.  500,  and  1906,  pp.  862-8].        Compter  Rendus,  czlii.  (1906)  pp.  996-8. 

(8)  Illuminating  and  other  Apparatus. 

Zeiss'  Centring  Achromatic  Condenser.*— In  this  condenser  (fig. 
57),  N.A.  1*0,  and  equivalent  focal  length  14  mm.,  the  stopping  down 


Fig.  57. 


of  the  illuminating  rays  is  effected  by  means  of  an  iris  diaphragm 
situated  between  uie  lenses.  This  entails  a  full  opening  of  tne  dia- 
phragm of  the  illuminating  apparatus. 

Spectrohelioscope  (A.  Sanve). — New  Arrangement  for  proooring 
a  Monochromatic  Image  of  a  Light-Source  (A.  Nodon).t — Both  A. 
Sauve  and  A.  Nodon,  under  the  above  dissimilar  titles,  have  inde- 
pendently studied  the  improvement  of  spectroheliographs  for  photo- 
graphing the  sun's  image  with  light  of  definite  wavelength.  Both 
authors  have  endeavoured  to  find  means  whereby  the  heavy  spectrograph 
itself  should  be  at  rest  during  use,  and  whereby  all  adjustment  soonld 
be  attained  by  movement  of  the  mirror  which  reflects  the  light  on  to  the 
slit.  In  Sauve's  arrangement,  the  light  which  at  first  falls  on  the  front 
of  the  mirror  is,  after  a  series  of  reflections  and  refractions,  made  to  fall 
on  the  back  of  the  same  mirror  before  the  final  reflection  into  the 
observation  tube. 

Nodon  attains  the  same  object  by  the  use  of  two  simple  mirrors 

*  Carl  ZeiBs'  Catalogue  of  Microscopes  and  Microscopical  Accessories,  dSrd  ed. 
1906,  p.  31  (fig.  11). 

.  t  Mem.  della  Soc.  degli  Spettroscopisti  Italiani,  xzxiiii.  (1904)  p.  54.     See  also 
Comptes  Bendus,  cxli.  (1905)  p.  1010 ;  and  Zeit.  f.  Instr.,  xxvi.  (1906)  pp;  12d-a0. 
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which  can  be  clamped  together  on  the  same  axis  at  any  desired  angle. 
The  first  mirror  throws  the  beam  of  light,  issuing  from  the  projection- 
lens,  direct  on  to  the  first  slit  of  the  spectral  apparatus.  The  light 
emergent  from  the  second  slit  is  then  reflected  by  a  fixed  mirror  on  to 
the  second  adjustable  mirror,  and  thence  into  the  observation  tube. 

Spectroscope  with  Adjustable  Dispersion.* — P.  Eriiss  found  that 
the  desirability  of  this  instrument  was  suggested  by  the  requirements  of 
the  dyeing  industry.  Most  colouring  materials  have  characteristic  spectra, 
and  it  is,  therefore,  obviously  necessary  to  make  the  spectrum  as  clear 
and  as  perfect  as  possible,  it  is  found,  however,  that  the  spectrum  is 
dependent  on  several  factors,  e.g.  the  most  suitable  solvent,  the  proper 
degree  of  concentration  of  that  solvent,  and  the  thickness  of  the  layer 
placed  before  the  slit  of  the  instrument.  But,  in  addition  to  these  fairly 
obvious  factors,  the  spectrum  of  a  dye  usually  requires  a  suitable  dis- 
persion. A  dispersion  suitable  for  one  medium  may  be  so  unsuitable  for 
another  that  the  absorption  bands  may  be  indistinct  and  quite  un- 
recognisable. At  present  th6  operator  keeps  several  spectroscopes  of 
various  dispersive  powers  ready,  but  this  inconvenience  the  author  seeks 


Fig.  68. 

to  remedy  by  the  design  of  his  instrument.  He  places  two  direct-vision 
{HisQis  behind  one  another,  and  rotates  them  equally  in  opposite  directions 
about  their  common  optical  axis.  This  arrangement  is  similar  to  that 
adopted  by  Abbe  for  his  ref ractometer.  The  two  opposed  rims  B,  B^ 
(fig.  58)  of  the  tubes  carrying  the  prisms  P  and  Pi,  are  provided  with 
engaging  toothed  wheels,  and  between  these  wheels  is  a  driving  wheel  T, 
by  which  the  two  tubes  are  rotated  through  exactly  equal  angles  in 
cfppfMite  directions.  The  two  prisms  P  and  P^,  are  perfectly  sinular  to 
one  another,  and  are  direct-vision  for  a  ray  of  medium  wave-length.  If 
one  prism  has  a  dispersion  D,  then  the  total  dispersion  will  be  2  D.  If 
eadi  is  rotated  through  90^  then  the  total  is  zero.  Thus  the  limits  lie 
between  2  D  and  0.  If  ^  be  the  angle  of  rotation,  measured  from  the 
position  in  which  the  refracting  edges  of  both  prisms  are  perpendicular 
to  the  direction  of  the  slit,  and  if  ^  be  the  length  of  the  spectrum 
meamred,  from  the  ray  which  passes  without  deviation  to  a  ray  of 
desired  wave-length,  then  the  combined  dispersion  parallel  to  the  sUt  is 
zero,  and  perpendicular  to  the  slit  2  ^  sin  ^ ;  hence  only  the  latter  has 
to  be   meastured.    If  the  absorption-band  attained  in  a  single-prism 

•  Zeit.  f.  Instr.,  xxvi.  (1906)  pp.  139-42  (2  figs.). 
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spectmm  has  a  breadth  b  =  d  ^i,  then  the  breadth  with  two-prism 
spectram  will  be  2  ^  sin  ^. 

Pig.  59  represents  a  spectroscope  equipped  with  such  a  direct-vision 
prism  combination.  The  sleeve-collar  of  the  one  prism  is  provided  with 
an  external  drum  graduated  in  d^rees. 


Fig.  59. 

TUTTON,  A.  E.  H.~Dm  SUsmometer,  ein  nener  Interferens-SUitiiitatMppant. 
[Full  details  and  diagrams  of  this  elaborate  machine  are  given.] 

Zeit.  f.  Krystallogr,  u.  Miner,,  zzxiz.  (1904)  p.  821. 
Bee  also  Zeit,  f.  Instr.,  zxvi.  (1906)  pp.  163-7  (2  figs.). 

i(6)  KioroBoopioal  Optioa  and  Kanipulation. 

Interferences  produced  by  a  Network  limiting:  a  thin  Lamella.* 
6.  Meslin  gives  an  explanation  of  the  rings  observed  when  a  network 
is  placed  on  the  convex  surface  of  a  lens  of  weak  curvature,  the  strands 
of  the  net  being  perpendicular  to  the  plane  of  incidence.  Such  rings  are 
distinguished  from  ^Tewton's  rings  by  the  following  properties  : — 

1.  They  are  much  wider  and  much  further  apart. 

2.  They  are  visible  in  white  light,  even  if  network  and  lens  are  not 
only  not  in  contact,  but  several  millimetres  apart. 

8.  They  are  scarcely  iridescent,  and  when  viewed  at  an  angle  of  45^ 
they  are  sensibly  achromatic. 

4.  The  diameter  of  these  circles  diminishes  when  the  incidence  in- 
creases :  with  Newton's  rings  the  opposite  eifect  holcb. 

The  author  attributes  uie  phenomenon  to  the  interference  of   the 

•  Comptes  Rendus,  cxlii.  (1906)  pp.  1089-42. 
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two  beams  which,  although  having  been  both  reflected  in  the  thin 
lamella,  have  -OB^ergone  diffract^ion  bj  the  net,  one  at  its  entrance  into 
the  lamella,  and  the  other  at  its  emergence.  These  fringes  can  be 
rendered  more  brilliant  by  increasing  the  reflecting  power  of  the  lower 
surface,  e.g.  by  employing  a  metallic  surface,  a  condition  unfavourable 
for  Newton's  rings.  The  fringes  can  be  used  with  white  light  for  con- 
veniently verifying  the  form  of  the  lower  surface,  whether  it  be  of  glass, 
of  metal,  or  of  mercury. 

Intoptio  Vision  and  the  Entoptisoope.* — If  a  pinhole  perforation 
through  a  card,  or  similar  opaque  object,  be  turned  towards  the  light 
and  held  close  to  the  eye,  a  circular  disk  is  seen,  which  is  the  shadow  cast 
by  the  circular  aperture  of  the  ins.  By  such  means  small  opacities  in 
the  path  of  the  rays  in  the  eye  are  projected  on  the  retina  and  become 
visible.  This  method  of  self-examination  of  obscurities  within  the  eye- 
ball is  termed  entoptic.  A  casual  experiment  of  this  kind  led  W.  F. 
Barrett  to  the  unwelcome  discovery  that  he  had  incipient  cataract  of 
both  eyes.  The  entoptiscope  is  an  instrument  which  he  has  invented 
for  viewing,  delineating,  and  measuring  entoptic  objects.  PI.  XYII., 
fig.  1,  shows  the  first  form  of  the  designer's  entoptiscope.  It  consists  of 
a  pair  of  vertical  brass  pillars  supporting  a  head  rest,  which  can  slide 
from  side  to  sideiso  as  to  bring  either  eye  vertically  over  the  pin-hole 
contained  in  the  revolving  diajriiragm  of  the  eye-pieee.  This  diaphragm 
has  pin-hole  apertures  varying  in  diameter  from  0*1  to  2*5  mm., 
and  a  pair  of  pin-holes  each  0*1  nmi.  diameter,  and  2  mm.  apart, 
80  that  by  revolving  the  diaphragm  either  a  single  aperture  of  any 
given  si2e,  or  a  double  aperture,  can  be  successively  brought  before  the 
eye.  Below  the  pin-hole  eye-piece  is  a  transparent  scale  divided  into 
fractions  of  a  millimetre ;  the  shadow  of  this  scale  falls  upon  the  eye  of 
the  observer,  and  is  thence  projected,  much  nu^nified,  upon  the  ground- 
glass  stage  below,  along  with  the  shadows  of  any  opacities  seen  in  the 
eye.  At  the  base  of  the  instrument  is  a  concave  mirror,  which  can  be 
adjusted  so  as  to  illuminate  the  eye-piece  brilliantly,  using  the  light  of 
die  sky  or  that  of  a  lamp.  A  sharply-pointed  and  hard  pencil  is  used 
by  the  observer  to  trace  the  image  seen  on  the  ground-glass  stage.  The 
image  of  the  pupillary  disk,  the  projected  shadow  of  the  opacities  in  the 
^e,  and  the  pencil  point,  are  all  seen  in  the  same  plane  with  perfect 
deatmess.  Aiter  the  drawing  has  been  made  the  ground-glass  can  be 
removed  and  photographed  for  future  comparison.  A  later  form  of  the 
instrument  is  shown  in  PI.  XVII.  fig.  2.  The  vertical  pillar  P  is 
hinged  so  that  the  observer  may  inclme  it  to  suit  himself ;  a  single 
pillar  is  used  so  as  to  leave  the  hand  free  to  draw  on  the  ground-glass 
stage  G,  which  carries  a  supporting  hand-rest  R.  The  eye-pieces  E  E 
have  caps  shaped  to  fit  the  eye  and  bring  the  cornea  within  a  definite 
distance  of  the  pin-hole.  In  this  way  the  pin-hole  can  be  placed  at  the 
anterior  focus  of  the  eye  (above  half  an  inch  from  the  cornea),  and  the 
stage  is  placed  at  a  fixed  distance  so  as  to  give  a  definite  magnification. 
It  is  important  that  the  observer  in  using  the  entoptiscope  should  be 
oomfortably  seated  and  completely  at  ease ;  he  should  have  his  hands 

•  Scientific  Proc.  Royal  Dublin  Soc.,  ».,  Nos.  7-8,  March  and  May  1906. 
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free  and  not  be  troubled  to  keep  one  eye  closed — ^it  is  much  better,  in 
fact,  to  keep  both  eyes  open.  This  is  done  in  using  either  of  the  in- 
struments ;  in  the  smaller  one  the  shaped  sliding  head-rest  keeps  all 
light  from  reaching  the  eyes  except  through  the  single  revolring  dia- 
phragm ;  in  the  larger  one  there  are  two  revolving  diaphragms,  one 
(shown  at  D)  for  each  of  the  eye-pieces  £  £.  The  eye  that  is  not  under 
observation  is  kept  in  complete  darkness  by  turning  D  until  the  index 
marks  zero ;  at  this  position  there  is  no  aperture  in  the  diaphragm. 
Thus  either  eye  can  be  occluded  with  ease.  The  mirror  M  is  plane 
and  not  concave,  and  made  sufficiently  large  to  cover  the  whole  of  the 
ground-glass  6  with  a  flood  of  light  reflected  from  a  neighbouring 
incandescent  gas  lamp  or  other  source  of  light.  As  the  mirror  is 
carried  by  the  stage  and  moves  with  it,  the  illumination  of  the  field 
remains  unaltered  in  adjusting  the  inclination  of  the  piUar.  The  pillar, 
stage,  and  mirror  move  with  stifiF  friction  round  Uie  centre  A,  and 
can  be  clamped  in  any  position.  In  order  to  avoid  any  shifting  of  the 
observer's  head,  and  aLso  to  avoid  fatigue,  a  hinged  and  padded  head-rest 
H  is  fixed  in  such  a  position  that  the  forehead  rests  comfortably  upon  it. 
The  head-rest  is  also  made  to  rise  and  fall,  and  there  is  an  arrangement 
for  accommodating  the  diaphragms  to  the  distance  between  the  eyes.* 

W I  LB  I  NO,  J. — ^irber  die  BUdebenimg  bei  SpektogrAphaa-OljektivMi. 

[Shows  how  H.  Hartmann's  equations  and  oonditioiis  can  be  almost  exactly 
satisfied  by  choice  of  certain  kinds  of  glass.] 

ZHt  /.  Inatr.,  xxvi.  (1906)  pp.  101-7. 


(6)  Kisoellaneoufl. 

Construction  and  Fittings  of  a  Microscope  Boom.t— The  following 
extracts  are  taken  from  the  report  of  N.  A.  Cobb,  who  describes  very 
fully  the  construction  and  fittings  of  his  Microscope  room  at  Honololu. 
The  report  also  deals  with  the  illustration  room,  dark  room,  and  the 
camera-lucida. 

THE  MICROSCOPE  ROOM. 

For  many  years  it  has  been  customary  in  the  best  laboratoriee  to 
mount  various  instruments  of  precision  upon  pillars  of  stone  or  masonir 
deeply  imbedded  in  wells  in  tne  ground  and  passing  upvi^urd  through 
the  floors  of  the  laboratory  without  contact  The  object  of  this  arrange- 
ment is  to  prevent  tremors.  It  is  not  often  that  the  Microscope  has 
received  such  special  attention,  but  wherever  high  powers  are  used  and 
especially  when  photo-micrographs  are  being  prepared,  or  whenever 
high-power  camera-lucida  drawings  are  being  made,  the  reduction  of 
vibration  is  an  important  factor  in  the  success  of  the  work.  For  many 
years  the  writer  has  had  Microscopes  mounted  in  this  way,  and  hereby 
testifies  strongly  in  favour  of  this  method  of  using  the  Microscope. 

The  plan  is  carried  out  in  cement  and  steel  (see  fig.  60).    Below  the 

*  For  the  loan  of  the  blocks  in  this  Plate  we  are  indebted  to  the  courtesy  of 
the  Boyal  Dublin  Society. 

t  Bep.  Exper.  Stat.  Com.  Hawaian  Sugar  Planters'  Assoc.,  1905,  pp.  39-99. 
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Fig.  2. 
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building  is  a  lar^block  of  cement  weighing  several  tons.  In  this  block 
of  cement  three  l -girders,  two  of  which  are  approximately  8  in.  in  each 
dimension,  are  imbedded  vertically  to  the  depth  of  abont  4  ft.  The 
central  one  of  the  girders  carries  the  Microscope,  together  with  certain 
accessory  apparatus  connected  with  the  illumination  of  the  object.  This 
girder  is  much  smaller  and  shorter  than  the  other  two,  extending  only 
about  18  in.  above  the  floor  of  the  Microscope  room.  The  other  two 
girders  are  mates  and  extend  to  within  about  18  in.  of  the  ceiling  of  the 
room ;  in  other  words,  project  upward  into  the  room  about  11  ft 

Needless  to  say,  the  object  of  these  girders  is  to  afford  attachment 
for  all  the  necessary  apparatus  connected  with  the  Microscope.  The 
girders  at  every  part  clear  the  walls  of  the  building  by  a  fair  margin. 
It  is,  however,  best  to  place  all  the  girders  as  close  to  the  Microscope 
window  as  is  convenient.  The  reason  for  this  wUl  be  explained  on  a 
subsequent  page.  In  the  present  instance  the  distance  between  the 
girders  and  the  window  casings  is  about  1  in.  The  general  principle  on 
which  the  accessory  apparatus  is  attached  to  the  girders  is  that  of  sliding 
metal  sleeves  that  may  be  clamped  in  any  desired  position.  A  sleeve  of 
^in.  sheet  metal  surrounds  the  small  central  girder  and  projects 
outwards — that  is,  towards  the  observer — sufficiently  to  form  a  base  on 
which  the  Microscope  may  rest.  This  base  is  from  1-2  times  larger 
than  the  horse-shoe  base  of  the  Microscope.  This  gives  a  sufficient 
amount  of  space,  so  that  the  Microscope  can  be  readily  arranged  for 
different  claases  of  work,  moved  sidewise  in  either  direction,  or  forwards 
or  backwards.  The  sleeve  carrying  the  Microscope  is  clamped  to  its 
pUar  by  3  set-screws,  and  by  means  of  this  simple  arrangement  the 
Microeoope  can  be  raised  and  lowered  to  suit  different  operators  and 
different  classes  of  work.  When,  for  instance,  micro-photographs  are 
being  taken,  it  is  most  convenient  to  drop  the  sleeve  to  its  lowest  limit, 
80  that  the  Microscope  will  rest  on  a  base  about  15  in.  above  the  floor. 
For  most  photo-micrographic  work  this  will  enable  the  operator  to  bring 
the  focusing  plate  of  the  camera  (Fig.  60, 19)  low  enough  to  render  it 
unnecessary  for  the  operator  to  have  any  special  step-ladder  to  assist  him 
in  obtaining  an  accurate  focus.  On  the  other  hand,  when  it  is  necessary 
to  place  the  Microscope  high  and  the  camera-lucida  table  low,  one  can 
obtain  a  distance  as  great  as  2|  ft.  between  the  level  of  the  eve-piece  of 
the  Microscope  and  the  drawing  table.  This,  together  with  the  peculiar 
camera-lucida,  which  will  be  described  later  on,  enables  one  to  make  his 
original  sketches  of  such  a  size  as  to  allow  for  that  liberal  reduction  in 
4e  subsequent  photographic  process  which  gives  the  best  results  for 
book  illustrations.  The  sleeve  which  carries  the  Microscope  also  carries 
a  wooden  front  as  wide  as  the  Microscope  window  and  about  2  ft.  deep 
—in  other  words,  about  3  ft.  by  2  ft.  This  screen,  which  of  course 
slides  up  and  down  with  the  Microscope  and  its  sleeve,  carries  two  aper- 
tures. One  of  these  apertures  is  in  front  of  the  Microscope  mirror,  and 
is  designed  to  allow  the  light  from  the  special  out-door  illuminating 
acreen  to  strike  the  mirror  and  pass  through  the  Microscope.  The 
second  aperture  is  of  much  larger  size,  and  is  glazed  with  ground  glass 
and  opened  or  closed  as  desired  by  means  of  a  hanging  slide  worked 
by  foot-power.    The  object  of  this  second  opening  is  to  secure  a  correct 
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illumination  on  the  drawing  board  when  the  camera-lucida  is  in  use  (see 
fig.  60,  32,  36). 

We  will  next  pass  to  a  description  of  the  Microscope  window.  This 
faces  the  snn.  and  preferably  faces  precisely  south.  It  is  so  fitted  with 
light-proof  roller  bUnds  that  the  light  may  be  entirely  shut  oflf,  or  may 
be  allowed  full  access.  The  roller  blinds  slide  in  lateral  grooves  10  in. 
deep.  The  depth  of  these  grooves  must  be  sufficient  to  prevent  the 
blinds  bellying  through  the  action  of  the  wind.  It  is  found  when  a 
window  is  tightly  closed  with  flexible  blinds,  as  is  the  case  in  this  special 
Microscope  window,  that  the  pressure  of  the  wind  is  sufficient  to  cause 
considerable  inconvenience,  unless  the  edges  of  these  roller  blinds  are 
held  in  deep  grooves.  Should  it  be  necessary  to  make  a  further  pro- 
vision against  the  bellying  of  the  blinds,  they  may  be  stiffened  hx>m 
place  to  place  witli  ^  in.  wooden  laths  ;  or  wires  may  be  strung  acrofiB 
the  winaow.    The  blinds  may  be  of  any  opaque  material,  but  if  they 
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1, 1, 1,  Pulleys  for  the  sash  cords  2 ;  2,  2,  steel  sash  cords  for  the  slides  IS 
and  21 ;  3,  3,  two  vertical  steel  girders  passing  through  the  floor  without  contact, 
imbedded  in  several  tons  of  cement  under  the  building ;  4,  4,  steel  sash  oords, 
same  as  2 ;  5,  wooden  frame-work  to  stiflen  the  girders  3,  3 ;  6,  6,  the  two  upper 
opaque  sashes  to  the  side  windows  of  the  bay ;  7,  7,  sash  weights  oounterbalancmg 
the  cross-arms  12  and  21 ;  8,  one  of  the  two  similar  light-proof  roUer  blinds ;  9,  9, 
Anti-friction  bearing  for  tho  arms  bolted  to  the  cross-piece  12 ;  10,  anti-fdotioii 
bearings  for  the  arms  of  the  cross-piece  21 ;  11,  lower  opaque  wooden  sash  of  the 
left  hand  window ;  12,  cross-piece  for  the  attachment  of  the  camera  16  and  the 
camera  lucida  prism  24 ;  13,  screw  clamp  to  cross-piece  12 ;  14,  lower  opaque 
wooden  sash  to  right  hand  bay  window ;  15,  slot  in  which  the  camera  lucida  arm  17 
slides  horizontally ;  16,  clamp  to  the  cross-arm  21 ;  17,  arm  for  the  support  of  the 
camera  lucida  prism  24 :  18,  ordinary  camera  attached  to  arm  12 ;  19,  Miorosoope 
camera  attached  to  arm  21 ;  20,  vertically  sliding  head-rest ;  21,  wooden  cross-ann 
supporting  Microscope  camera  19,  and  head-rest  20,  and  drop  slide  32 ;  22,  hattery 
of  Microscope,  using  direct  sky- light ;  23,  screw  clamp  to  cross-arm  21 ;  24,  laz»e 
45°  camera  lucida  prism ;  25,  location  of  the  camera  lucida  drawing,  vertioaLhr 
adjustable  by  means  of  steel  cord  and  sash  weights  similar  to  7 ;  26,  pillow  to  head- 
rest ;  27,  wide  thin  metal  curtain  stick  to  the  inside  roller  blind  8 ;  28,  ways  for 
the  horizontal  thin  metal  slide  29 ;  29,  thin  metal  slide  with  diamond  shewed 
opening  31 ;  80,  small  camera  lucida  prism  of  the  usual  pattern ;  81,  diamond- 
shaped  opening  in  the  slide  29 ;  32,  thin  opaque  drop  slide  adjustable  vertically 
through  foot  power,  by  means  of  simple  pulleys  located  behind  17  and  the  foot 
power  40,  41,  and  42 ;  33,  left-hand  adjustable  leg-of-mutton  shaped  table ;  84, 
right-hand  adjustable  leg-of-mutton  shaped  table ;  35,  opaque  dark  cloth  encloa- 
ing  sub-stage  of  Microscope,  preventing  access  of  extraneous  light ;  36,  apertore 
for  the  admission  of  light,  glazed  with  ground  glass,  and  opened  and  closed  by 
means  of  slide  32  and  foot  power  40,  41,  and  42  ;  37,  steel  sleeve  carrying  Micro- 
scope, and  vertically  adjustable  on  the  pillow  38 ;  38,  steel  pillar  for  support  of 
Microscope,  passing  through  floor  without  contact,  and  imbedded  in  several  tons 
of  cement  under  the  building ;  39,  aperture  in  floor  for  the  passage  of  girder  88 ; 
40,  spring-roller  foot  power  for  the  control  of  drop  slide  32  by  means  of  the  string 
passing  around  the  pulley  42 ;  41,  spring  roller  of  ordinary  pattern,  covered  with 
sand-paper  to  give  sole  of  foot  efficient  grip ;  42,  pulley  turned  by  foot  power,  and 
winding  or  unwinding  the  string  which  raises  or  lowers  the  drop  slide  32— the 
weight  of  drop  slide  32  exactly  counteracts  the  sprint  of  the  roller  41 ;  43,  left- 
hand  steel  girder  at  height  of  floor ;  44,  steel  sleeve  sliding  verticaUy  on  left-hand 
girder  and  a^ording  attachment  for  table  33 ;  45,  steel  sleeve  sliding  verticaUy  on 
right-hand  girder  and  afiording  attachment  for  table  34. 
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are  very  long,  preferably  of  some  thin  material.  The  writer  has  found 
that  ordinary  green  opaque  window  blinds  can  be  sized  black,  so  as  to 
become  practically  light-proof,  and  as  it  is  advisable  in  constructing  a 
light  trap  to  have  two  blinds,  he  finds  that  with  two  such  blinds  the 
light  is  wholly  excluded,  and,  if  necessary,  the  room  can  be  used  as  a 
photographic  dark-room.  The  wooden  rollers  used  are  of  the  ordinary 
pattern,  and  present  no  special  peculiarity.  They  are  built  in,  or  boxed 
m,  at  the  top  in  a  light-tight  manner. 

We  turn  next  to  the  various  sleeves  sliding  on  the  long,  upright 
girders.  Of  these  one  of  the  most  important  is  the  right-hand  lower 
sleeve,  which  carries  a  leg-of-mutton  shaped  table  for  use  in  connection 
with  the  production  of  camera-lucida  drawings.  This  sleeve,  as  well 
as  all  the  others,  is  balanced  with  a  sash-weight,  so  that  it  moves  with 
the  utmost  freedom  either  up  or  down  through  a  space  of  about  4  ft. 
The  table  may,  therefore,  be  placed  within  15  in.  of  the  floor,  or  it  may 
be  raised  to  a  distance  of  3  ft.  This  adjustability  is  foimd  to  be  highly 
convenient  in  the  production  of  camera-lucida  drawings  of  definite 
magnification.  The  peculiar  shape  of  the  table  has  been  evolved  from 
practical  experience  during  many  years.  In  general,  its  form  is  such 
that,  when  token  together  with  its  mate  on  the  other  side  of  the  Micro- 
scope, it  presents  a  semicircular  curvature,  which  gives  the  investigator 
a  free  play  for  hands  and  body.  This  table  is  painted  black,  as  are  all 
the  other  accessories  used  in  this  system  (see  fig.  60,  SS^  34). 

Turning  to  the  left-hand  side  of  the  Microscop,  we  find  an  entirely 
similar  and  synmietrical  sleeve  and  table,  which,  however,  is  used  for  a 
very  different  nurpose.  This  sleeve  carries  the  mate  to  the  camera- 
lucida  table,  ana,  of  course,  in  the  case  of  a  left-handed  operator,  could 
be  used  in  the  same  way  as  the  right-hand  table  would  be  used  by  a 
right-handed  operator.  The  usual  position  for  the  left-hand  table  is 
about  on  a  level  with  the  Microscope  stage.  This  height  is  found  to  be 
convenient  for  several  reasons  ;  first,  under  ordinary  circumstances,  it  is 
about  ordinary  table  height,  and  is  convenient  for  supporting  dissecting 
Microscope,  which,  as  explained  later  on,  has  a  special  illumination  of 
its  own.  Thus,  in  the  preparation  and  examination  of  objects,  the 
dissecting  stand  is  as  close  as  possible  to  the  examination  stand,  and 
the  objects  may  be  transferred  from  one  to  the  other  with  the  greatest 
convenience  ;  a  second  reason  for  having  the  left-hand  table  on  a  level 
with  the  sta^e  of  the  Microscope,  is  that  the  preparations  may  be  moved 
on  and  off  the  stage  of  the  Microscope  with  the  least  danger  and  with 
the  greatest  facility.  A  third  reason  is  that,  in  this  position,  the  left 
forearm  finds  it  a  most  convenient  rest  in  working  the  fine-adjustment 
screw.  In  addition  to  the  three  sleeves  already  described,  the  long 
girders  carry  two  cross-pieces  for  the  attachment  of  various  accessories. 
These  wooden  cross-pieces  slide  up  and  down,  and  are  weighted  with 
sash -weights,  so  that  their  adjustment  may  be  quickly  and  easily  accom- 
plished. In  order  that  the  friction  on  the  girders  may  not  cause  any 
inconvenience,  arms  extend  upward  from  these  cross-pieces  for  the 
purpose  of  carrying  pulleys  which  are  in  contact  with  the  edges  of  the 
girder,  and  so  reduce  the  friction.  These  cross-pieces  are  clamped  in 
position  by  set-screws  at  the  side.     It  will  be  at  once  evident  that  these 
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cro88-pieoeB  may  be  used  for  the  attachment  of  a  variety  of  aocessories. 
Among  the  more  important  of  these  is  the  Microscope  camera  (see  fig. 
60, 19).  This  hangs  above  the  Microscope,  and  is  ever  in  readiness 
for  instant  nse.  The  camera  itself  presents  no  very  peculiar  featares. 
It  is,  of  course,  a  vertical  pattern,  carrying  the  exposed  photographic 
plate  in  a  horizontal  position.  It  cannot  l^  used  in  a  horizontal  posi- 
tion. Experience  has  shown  that  the  vertical  position  has  very  many 
advantages,  and  that  if  one  is  confined  to  a  single  outfit,  the  vertical 
outfit  is  the  better,  providing  its  attachment  can  be  of  the  nature  here 
described.  In  obtaming  the  focus,  the  cross-piece  carrying  the  camera 
is  loosened  by  nnclamping  the  side  screws,  and  is  then  moved  upward 
and  downward  against  the  sash-weights,  which  counterbalance  it.  A 
scale  is  marked  on  the  girders,  so  that  the  various  magnifications  are  at 
once  obtainable,  or  they  may  be  obtained  by  special  measurement  in 
each  case.  The  apparatus  never  needs  any  levelling,  being,  as  before 
said,  constantly  ready  for  use.  The  operator  loosens  two  hooks,  and 
the  camera  drops  instantly  into  position.  The  whole  is  ready  for  use  in 
a  few  seconds'  time.  If  the  photograph  is  being  taken  with  a  high 
power,  and  the  illumination  is,  therefore,  weak,  and  the  exposure  conse- 
quently long,  one  leaves  his  instrument  during  the  exposure  with  the 
greatest  confidence  that  nothing  can  disturb  it.  Any  tremors  in  the 
building  will  not  be  received  either  by  the  Microscope  or  the  photographic 
plate.  A  second  attachment  of  great  importance  for  the  production  of 
illustrations  is  the 

CAMERA  LUCIBA. 

This  presents  a  number  of  |)eculiarities  (fig.  60, 17,  2^), 
Any  form  of  camera-lucida  is  an  instrument  well  calculated  for  the 
destruction  of  eyesight.  The  writer  has  during  many  years  of  experi- 
ence been  endeavouring  to  reduce  the  injury  to  the  eyesight  in 
connection  with  the  use  of  the  camera-lucida,  and  the  following  sug- 
gestions, embodied  in  the  outfit  here  described,  are  the  result  of  bis 
experience.  In  the  first  place,  he  has  substituted  for  the  ordinary 
mirror  a  45°  prism  (fig.  60,  24).  The  advantages  obtained  by  this 
sabstitntion  are  as  follows  : — (1)  The  prism  may  ^  of  any  desired  size, 
10  that  it  may  be  mounted  at  a  considerable  distance  from  the  eye-piece 
of  the  Microscope.  This  secures  an  increased  magnification  of  the 
drawing,  and  the  advisability  of  this  increased  magnification  will  be 
dwelt  upon  on  a  subsequent  page  ;  (2)  a  second  advantage  in  the  use  of 
the  priism  as  a  refiector  is  the  disappearance  of  the  double  refiection, 
and  the  securing  of  a  total  refiection.  The  light  passes  from  the 
drawing-point  tlm)ugh  the  lower  face  of  the  prism  in  a  nearly  perpen- 
dicular direction,  and  with  very  little  loss.  It  is  then  totally  reflected 
from  the  oblique  face,  and  passes  outward  at  nearly  right  angles  to  the 
vertical  face,  again  with  verjr  slight  diminution.  The  loss  of  light  is, 
tberefore,  considerably  less  than  in  the  case  of  the  usual  mirror,  in 
addition  to  the  securing  of  a  total  reflection  destitute  of  doubles  ;  (3)  a 
third  advantage,  and  one  of  considerable  importance,  is  the  stability  of 
the  apparatus  here  described ;  it  rarely  gets  out  of  register. 


502  SUAfMARY  OP   CURRENT   RESEARCHES. 

T  The  seoond  modification  is  the  blind  worked  by  foot-power  (fig.  60, 
32).  The  object  of  this  blind  is  to  illuminate  the  drawing  with  any 
degree  of  light  at  an  instant's  notice,  and  to  do  this  without  in  any  way 
disturbing  the  adjustment  of  any  part  of  the  Microscope  or  camera- 
lucida.  This  is  a  matter  of  very  great  importance  in  the  rapid  produc- 
tion of  good  camera-lucida  drawings.  It  often  happens  that  the  light 
coming  through  the  instrument  is  so  faint  that  it  is  only  by  shutting 
the  light  quite  off  from  the  drawing  that  the  investigator  can  see  the 
details  of  the  structures  to  be  sketched.  With  the  foot-power  arrange- 
ment, the  light  is  shut  off  or  let  on  without  the  operator's  disturlniig 
the  position  of  his  body  or  his  drawing-point.  Moreover,  the  light  can 
be  so  modified  as  to  instantly  bring  about  that  adjustment  ?^ch  i^ 
most  favourable  for  any  particular  part  of  the  sketch.  To  describe  the 
whole  operation  briefly,  we  may  say  that  the  operator's  left  hand  rests 
on  the  left-hand  1^-of -mutton  table  on  a  level  with  the  fine  adjust- 
ment of  the  Microscope.  His  left  hand,  therefore,  is  in  a  position  to 
work  the  fine-adjustment  screw  with  the  greatest  ease  and  facility,  and 
the  most  careful  adjustments  of  focus  can  be  easily  accomplished.  His 
right  hand,  carrying  the  drawing-point,  rests  on  the  drawing-board,  and 
is  engi^ed  in  the  production  of  the  sketch.  As  the  light  required  for 
the  various  portions  of  the  drawing  varies,  he  can,  by  a  dight  movement 
of  his  right  foot,  which  in  no  way  disturbs  either  of  his  hands,  and  in 
no  way  disturbs  the  equilibrium  of  the  instruments,  effect  the  desired 
illumination  of  the  drawing.  It  is  found  that  the  drawing  suface  best 
adapted  to  the  production  of  camera-lucida  drawings,  is  a  dark,  and 
preferably  black,  surface.  On  this  surface  a  white  drawing-point  shonld 
be  used.  For  most  objects  this  is  a  considerable  improvement  over  the 
ordinary  pencil  used  on  white  paper,  as  will  be  at  once  admitted  by 
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Solar  Camera,  as  used  to  facilitate  the  production  of  illostrations  from  nega- 
tives and  from  transparent  objects. 

1,  steel  girder  to  left  of  window  affording  part  of  the  support  to  the  ordinary 
camera  S ;  cross-piece  supporting  camera  8 ;  4,  support  for  camera  ludda,  same 
being  here  represented  as  attacned  to  an  ordinary  lens  carrier ;  5,  vertioall j  ad- 
justible  horizontal  platform;  6,  drawing  board;  7,  horizontal  ways  for  6;  8» 
object  in  position  to  be  drawn  natural  size ;  9,  mirror  of  ordinary  camera  luoida ; 
10, 11,  camera  lucida  support ;  12,  light-tight  roUer-blind  used,  when  unroUed  as 
a  diaphragm  for  the  cone  of  light  ^m  the  projector ;  Id,  solar  projector  aet  in 
special  window  casing  near  floor ;  14,  the  negative  being  projected  at  28 ;  15, 15, 
uprights  carrying  the  adjustable  sheet  of  glass  on  which  the  drawing  23  is  bein^ 
produced  from  the  negative ;  14, 16,  wooden  frame  for  sheet  of  glass  18 ;  17,xnet^ 
braces  by  which  the  frame  16  may  be  clamped  at  the  required  angle ;  18,  sheet  of 
glass  through  which,  as  well  as  through  the  paper  22,  the  image  is  viewed ;  19, 
roller  blinds  to  shut  off  extra  light ;  20,  21,  stickis  to  which  the  drawing  paper  is 
attached  with  drawing  tacks,  these  sticks  being  easily  adjustable  under  the  sand- 
paper-lined  wooden  spring-bars  24 ;  22,  drawing  paper ;  28,  image  being  drawn ; 
24,  wooden  bar  lined  with  sandpaper  and  hinged  at  25  and  constantly  pTiUed  in> 
ward  by  a  spiral  spring  at  26,  so  as  to  lightly  but  firmly  grip  the  sticks  20, 21 ;  27, 
screw  lejgs  on  which,  after  the  apparatus  has  been  adjusted,  it  can  be  raised  so  as 
to  remain  firm  during  the  subsequent  operations  of  focusing  and  drawing ;  28,  one 
of  the  four  castors  on  which  the  whole  apparatus  is  adjustable  back  and  forward 
on  the  floor  to  vary  the  magnification. 


Fig.  61. 
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anyone  who  makea  a  trial.  The  method  f oand  most  effective  in  this 
laboratory  is  that  of  using  a  thin  black  tissue-paper,  which  is  blued  on 
the  under  side.  A  piece  of  enamelled  board  of  suitable  size  for  the 
drawing  is  placed  on  the  drawing  board — ^i.e.  the  right-hand  leg-of- 
mutton  table — ^and  it  is  then  covered  with  the  black  tissue-paper,  with 
the  blue  side  down.  A  tracing  is  now  made  with  a  white  ivory  point. 
This  results  in  the  production  of  a  blue  outline  drawing  on  the  enamelled 
board.  This  sketch  is  put  aside  for  further  reference,  or  for  the  produc- 
tion of  a  finished  drawing  whenever  necessary,  or  may  be  finished  up  at 
once.  The  object  to  be  secured  in  this  blue  sketch  is  a  sufficiently 
good  representation  of  the  object  to  be  illustrated,  which  shall  have 
sufficient  size  to  admit  of  a  liberal  reduction  when  the  drawing  is  photo- 
graphed on  metal  preparatory  to  etching.  Thus,  if  it  is  desired  to 
publish  an  illustration  having  a  magnification  of  500  diameters,  it  is 
advisable  to  produce  a  blue  sketch  at  from  1000  to  2000  diameters. 
This  is  easily  accomplished  with  the  apparatus  that  has  been  described. 
By  placing  the  prism  reflector  at  a  considerable  horizontal  distance  from 
the  eye-piece  of  the  Microscope,  say  1  foot,  and  lowering  the  right 
hand  leg-of-mutton  shaped  table  sufficiently,  magnifications  of  libmd 
dimensions  are  easily  secured.  Needless  to  say,  the  production  of  a  large 
coarse  drawing  is  an  easier  matter  than  the  proauction  of  the  same 
drawing  on  a  smaller  scale  ;  so  that  the  operation  is  not  only  better,  but 
considerably  easier  if  carried  out  in  the  manner  described.  It  is  un- 
necessary to  go  into  the  details  of  converting  the  blue  sketch  into  a 
pen-and-ink  drawing.  These  present  no  pecrJiarities.  It  ought,  per- 
haps, to  be  mentioned  that  the  object  of  using  the  blue  colour  is  to 
avoid  trouble  through  the  alterations  that  may  be  necessary  in  finishing 
the  drawing.  Any  light  blue  lines  which  are  left  on  the  enamelled 
board  need  not  be  removed,  as  they  do  not  aflfect  the  sensitive  photo- 
graphic film  sufficiently  to  cause  any  inconvenience  in  the  production  of 
an  etched  block.  The  black  tissue-paper  mentioned  is  produced  by 
inking  ordinary  tissue.  The  ordinary  blue  carbon  paper  gives  too  dark 
a  blue  to  meet  the  requirements.  The  blackened  tissue  is  rubbed  on 
one  side  with  dry  Prussian  blue  powder.  Tliis  gives  a  light  blue  tracing. 
At  an  earlier  stage  it  has  been  mentioned  that  all  the  accessories  in 
connection  with  the  Microscope  are  painted  black.  In  addition  to  this 
precaution,  such  arrangements  are  made  that  the  room  itself  can  be 
darkened,  in  fact,  converted  into  a  photographic  dark-room  at  will. 
This  object  is  secured  by  having  all  the  window  blind  connections  light- 
tight.  The  oblong  aperture,  about  5  in.  by  8  in.,  through  which  the 
Microscope  receives  its  light,  is  screened  by  means  of  several  thicknesses 
of  flexible  black  cloth  made  into  the  form  of  a  sleeve.  This  cloth  sleeve 
attached  around  the  perimeter  of  the  opening,  is  notched  above,  so  that 
it  surrounds  the  Microscope  just  beneath  the  stage,  and  buttons  on  to 
one  of  the  screws  at  the  back  of  the  Microscope.  No  light  reaches  the 
eye  except  that  which  comes  through  the  instrument.  If,  now,  the  slide 
in  front  of  the  large  glazed  aperture  be  closed  and  the  room  be  darkened, 
the  operator  sits  in  absolute  darkness.  Any  one  who  has  had  experience 
with  a  photographic  dark-room,  must  have  observed  how,  after  a  period 
of  from  five  to  ten  minutes  therein,  the  eye  becomes  accustomed  to  the 
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darknesB  of  the  room,  and  is  able  to  distinguish  objects  mnch  more 
readily  than  at  first.  This  is  a  principle  which  can  be  utilised  to  very 
great  advantage  in  connection  with  high-power  Microscope  work.  In 
fBcty  the  writer  is  of  opinion  that  it  ia  this  contrast  between  the  ex- 
ternal and  internal  illumination  which  leads  so  many  operators  to  use 
artificial  light,  and  even  in  some  cases  to  prefer  working  m  the  evening. 
Certain  it  is  that  if  the  surrounding  light  is  dim,  and  me  eye  is  allowed 
to  adjust  itself  to  this  dimness,  then  on  looking  through  the  Microscope 
details  may  be  seen  much  more  clearly  than  in  any  other  wa^.  With 
the  present  apparatus  the  room  is  darkened.  All  light  which  could 
posBibly  get  to  the  operator's  eye  \b  excluded,  except  mat  which  comes 
through  the  Microscope.  There  is  no  light  coming  upon  the  top  of  his 
object  to  cause  confusing  reflections  in  the  Microscope.  The  image  is 
as  clear  as  it  can  be  made,  and  the  eye  is  given  every  facility  to  see  this 
image,  and  is  distracted  by  no  others.  The  following  contrivances  are 
audi  as  experience  has  shown  the  writer  to  be  very  useful  for  this  pur- 
pose, especially  in  sunny  climates.  Outside  of  the  Microscope  window  a 
unirersally  adjustable  white  screen  is  placed  in  a  sunny  position,  pre- 
ferably not  more  thui  10  ft.  away.  The  surface  of  this  screen  ma^  be 
of  any  white  material.  It  can  be  made  of  wood,  painted  white,  or  hned 
wiUi  plaster  of  Paris,  or,  what  to  the  writer  seems  almost  equally  good, 
a  plain  wooden  screen  covered  with  several  thicknesses  of  bleached  cotton 
doih.  It  is  better  if  this  screen  can  be  adjust^  from  the  interior  of 
the  Microscope  room,  but  this  is  not  essential.  If  a  small  mirror  be 
attached  to  the  screen,  it  will  indicate  the  position  of  the  screen  that 
will  reflect  to  the  Microscope  mirror  a  maximum  of  white  light.  Place 
the  screen  so  that  the  flash  of  sunlight  from  the  mirror  strikes  in  the 
vidmty  of  the  Microscope.  Then,  of  course,  the  whole  of  the  screen 
win  be  in  a  corresponding  position,  and  will  be  reflecting  a  maximum  of 
Hght.  It  is  found  that  if  me  screen  be  placed  in  this  position  for  several 
hours,  the  Ught  from  it  remains  practically  constant,  so  that  while  an 
adjustment  by  cords  from  the  interior  is  a  convenience,  it  is  not  a  very 
fjeat  necessity.  If  an  adjustable  screen  is  not  available,  it  is  generally 
best  to  arrange  one  or  two  fixed  screens,  and  thus  accomplish  the  Same 
object— K)ne  screen  for  morning,  and  another  for  afternoon.  The  light 
from  a  blue  sky  is  not  a  satisfactory  light.  A  white  cloud  gives  a  very 
good  light,  but  clouds  are  such  fickle  things  that  it  is  not  wise  to  rely 
upon  them  where  the  Microscope  is  in  constant  use.  It  is  much  pre- 
fearable  to  construct  a  screen  that  will  be  available  in  a  fixed  position 
whenever  the  sun  shines.    When  the  sun  does  not  shine  the  s%  must 


CAIIBBA  LUCIDA  FOR  NATURAL  8IZB  OR  REDUCED  DRAWING. 

Ever  since  the  introduction  of  the  camera  lucida,  it  has  been 
more  or  less  used  for  the  production  of  natural  size  and  reduced 
drawings ;  in  other  words,  it  was  soon  seen  that  its  application  went 
beyond  the  instrument  for  which  it  was  primarily  designed.  The  writer 
has  med  the  camera  lucida  to  a  greater  or  less  extent  in  this  manner 
f«  twenty-five  years,  and  has  seen  plenty  of  evidence  that  others  have 
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osed  it  in  the  same  waj.  The  following  notes  relate  to  a  piece  of  appa- 
ratus which  has  been  gradaallj  developed  during  several  jears^  and 
which  has  as  its  object  the  application  of  the  ordinary  Microscope 
camera  lucida  to  the  purposes  we  have  mentioned.  It  is  a  piece  of 
apparatus  which  in  use  is  placed  in  front  of  a  window,  in  fact,  is  usually 
attached  either  to  the  window,  the  window  casing,  or  to  special  uprights 
near  by.  As  exemplified  in  this  laboratory,  the  apparatus  is  attached  to 
two  upright  ffirders,  the  same  two  that  carry  the  ordinary  photographic 
camera.  Bow  these  attachments  are  slung  on  sash  weights,  and  can  be 
moved  up  and  down,  so  that  either  may  be  brought  into  play  while  the 
other  is  raised  out  of  the  way.  The  camera  lucida  attacmnent  consists 
of  two  distinct  frames,  which  are  separated  near  the  middle  of  the  win- 
dow by  a  distance  of  8-10  in.  The  left-hand  frame  is  designed  mainly 
to  support  the  camera  lucida;  the  right-hand  frame  to  sunport  the 
drawing  board.  Both  frames  carry  adjustable  brackets,  and  each  bracket 
carries  a  horizontal  shelf.  The  left-hand  frame,  therefore,  has  a  hori- 
zontal shelf  carrying  the  Microscopes,  and  this  shelf  is  adjustable  in  the 
vertical  direction,  and  can  be  clamped  in  any  desired  position.  In  a 
similar  manner,  the  right-hand  frame  carries  a  horizontal  shelf,  or 
drawing  board,  also  adjustable  in  the  vertical  direction.  The  drawing 
board  presents  the  peculiarity  of  being  also  adjustable  in  the  horizontal 
direction,  and  of  rotating  about  a  horizontal  axis  so  as  to  pass  the 
opposite  shelf — it  is  reouu^  sometimes  above  that  shelf  and  sometimoB 
below  it.  The  size  of  the  apparatus  is  determined  by  that  of  the  humau 
body.  The  gi^eatest  distance  that  can  be  comfortably  reached  by  an 
ordinary  artist  for  drawing  purposes  is  about  80  in. — i.e.  when  gazii^ 
through  the  camera  lucida  ne  cannot  comfortably  produce  a  drawing 
at  a  distance  of  more  than  80  in.  from  his  eye  as  the  light  travels. 
The  camera  lucida  is  usually  carried  on  a  piece  of  tubing  clamped 


Explanation  of  Fia.  62. 

Sketch  of  the  arrangement  of  a  camera  lucida  for  the  production  of  drawings 
of  objects  at  nearly  the  natural  size.  The  apparatus  is  attached  to  upright  steeL 
girders,  one  at  each  side  of  a  window.    The  artist  faces  the  light. 

1,  2,  the  two  steel  girders,  which  are  imbedded  in  several  tons  of  cement  beneath 
the  building,  and  pass  through  the  floor  without  contact ;  8,  cross-pieoe  to  carry 
an  ordinary  camera  4,  this  cross-piece  being  hung  on  sash-weighta,  and  nli«liT>^ 
in  the  vertical  direction  and  readily  clamped  by  the  side  screws  shown ;  4,  ordinary 
camera  pushed  up  out  of  the  way,  but  easily  brought  into  use,  as  shown  in  fig.  60 1 
5,  anti-Mction  arms  of  the  cross-piece  8,  which  roU  against  the  edges  of  the 
girders  1,  2 ;  6,  left-hand  box  of  roUer  blinds ;  7,  right-hand  box  of  roUer  blinds  ; 
8,  light-tight  verticaUy  acting  roUer  blind  of  the  window ;  9, 10,  horizontally  act- 
ing roUer  blinds  from  the  boxes  6, 7 ;  11,  object  to  be  drawn,  held  in  sta^  foroeps ; 
12,  mirror  of  ordinary  camera-lucida ;  18,  horizontal  stage,  adjustable  m  Uie  ver- 
tical direction,  designed  to  support  the  object  11,  which  in  this  case  is  supported 
on  the  stage  of  a  Imcrosoope  carrying  no  objective  or  eye-piece ;  14,  horU^ital 
sta^,  adjustable  in  the  vertical  diridction,  designed  to  suj^port  the  drawing  board, 
which  tips  out  to  pass  18,  and  is  also  adjustable  in  the  horizontal  direction ;  15, 16^ 
framework  supporting  all  the  apparatus  6-14,  and  slung  on  sash-weights  so  as  to 
be  easily  pushed  up  out  of  the  way  when  the  window  is  used  for  other  purposes  ; 
17,  screw  damp  to  stage  14 ;  18,  roUer  blind  acting  as  a  light  trap  and  diaphragitt 
when  the  window  is  used  with  the  solar  projector,  as  shown  in  fig.  61. 


Fio.  62. 
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to  an  ordinary  lens-holder,  or  empty  Microscope  barrel.  The  object  to 
be  drawn  is  placed  below,  without  a  lens,  or  with  a  reducing  lens, 
or  in  some  cases  with  a  lens  idiich  slightly  enlarges  the  object.  The 
drawing  board  is  then  lowered  or  raised  until  the  drawing  to  be  made 
will  have  the  necessary  size.  It  will  be  observed,  therefore,  that  the 
whole  arrangement  is  a  three-fold  one.  There  is  a  support  for  the 
object,  a  support  for  the  camera,  and  a  support  for  the  drawing 
board,  and  tnese  must  be  adjustable  within  the  limits  of  the  artist's 
reach.  It  will  be  seen,  however,  that  if  two  of  these  are  adjustable, 
the  whole  system  is,  for  all  practical  purposes,  the  same  as  if  all  three 
were  adjustable.  We  now  come  to  the  most  important  matter  in  con- 
nection with  the  use  of  this  apparatus — namely,  the  illumination  of  the 
object  and  the  illumination  of  the  drawing  bcmrd.  It  is  possible  that 
it  is  in  this  respect  that  the  apparatus  hitherto  put  on  the  market  fails 
to  meet  the  requirements  of  the  case.  It  is  very  desirable  to  f  uUy 
control  the  illumination.  Sometimes  the  object  has  to  be  strongly  illu- 
minated, and  the  drawing  board  weakly  iUuminated  ;  sometimes  the 
reverse  is  the  case,  the  object  has  to  be  weakly  illuminated,  while  the 
drawing  board  has  to  be  very  strongly  illuminated,  and  the  variation  in 
illumination  should  be  as  great  as  possible — ^from  strong  sunlight  to 
absolute  darkness,  if  possible.  This  is  the  main  point  in  the  successful 
use  of  the  camera  lucida  for  this  class  of  work.  This  object  is  attained 
in  the  present  piece  of  apparatus  by  placing  the  whole  at  a  sunny  window 
and  modifying  the  light  by  a  series  of  seven  roller  blinds.  One  of 
these,  and  one  of  the  most  important,  is  the  blind  attached  to  the 
window  itself.  This  does  not  differ  from  those  elsewhere  described  in 
this  report.  The  other  blinds  for  this  piece  of  apparatus  have  the 
peculiarity  of  working  in  the  horizontal  direction,  the  rollers  being 
placed  vertically  side  by  side,  and  enclosed  in  a  light-tight  box  at  the 
side  of  the  window.  The  box  on  the  right  carries  three  of  these  rollers, 
and  that  on  the  left  carries  a  corresponding  set  of  three.  These  blinds 
are  of  varying  nature.  One  of  each  set  is  white,  another  is  nearly  toans- 
lucent,  and  a  third  is  somewhat  opaque.  By  placing  these  blinds  one 
over  the  other — ^that  is,  by  adjusting  them  properly  in  the  horizontal 
direction — the  light  may  be  vmed  in  any  de^e  required.  No  way 
has  yet  been  found  by  which  the  light  both  upon  the  object  and  upon 
the  drawing  board  can  be  fully  controlled  by  foot-power,  as  in  the  case 
of  the  Microscope  window  previously  described  ;  but  it  is  believed  that 
if  sufficient  thought  were  given  to  the  subject,  such  a  device  might  be 
evolved.  In  the  meantime,  the  present  arrangement  works  fairly  satis- 
factorily, and  avoids  the  use  of  complicated  apparatus  between  we  eye 
and  what  it  is  looking  at,  in  the  same  way  as  does  the  apparatus 
previously  described  in  connection  with  the  Microscope  window. 

Quekett  Microscopical  Club. — ^The  482nd  ordinary  meeting  of  the 
Club  was  held  on  June  15,  the  President,  Dr.  B.  J.  Spitta,  F.R.M.S.^ 
etc.,  in  the  chair.  Mr.  A.  E.  Hilton  read  a  paper  ''  On  me  Study  of  the 
Mycetozoa."  The  names  by  which  this  group  has  been  known  were 
mentioned,  and  their  distribution,  habitat,  and  Ufe-cycle,  together  with 
the  method  of  classification,  were  described.    The  literature  dealing 
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with  the  sabject  was  referred  to,  and  some  useful  hints  were  given  for 
the  coUection  and  cultivation  of  these  interesting  organisms.  The 
lecture  was  illustrated  bj  a  series  of  coloured  drawings  and  a  large 
number  of  preparations  of  Mjcetozoa  under  Microscopes.  Mr.  J.  Burton 
showed  some  active  swarm-cells  of  Brefeldia  maxima. 


B.  Technique.* 
(1)  OoUeotinff  Otjeots.  inoludinflr'  Oulture  ProooMas. 

Cultivating^  and  Preparing  Hypotrichous  Infusoria.f — L.  L.  Wood- 
nxff  cultivated  these  organisms  on  slides,  having  a  central  circular  con- 
cavity with  a  capacity  of  about  5  drops  of  water.  Cover-glasses  were 
not  employed.  The  slides  were  kept  in  moist  chambers  to  prevent 
evaporation  of  the  preparations.  These  were  dishes  about  10  in.  in 
diameter  and  3  in.  deep.  In  the  bottom  of  the  dish  was  placed  about 
2  in.  of  wet  sand.  Over  the  sand  was  placed  a  glass  plate,  on  which 
rested  4  parallel  strips  of  glass,  and  on  these  the  slides  with  the  Pro- 
tosoa  were  arranged.  The  whole  was  covered  with  a  ground-glass  top. 
The  Infusoria  were  handled  with  a  pipette  drawn  out  to  a  fine  point ; 
each  pipette  was  used  for  one  purpose,  and  one  only.  For  detecting 
the  Infusoria,  a  simple  lens  with  a  magnification  of  about  ten  disuneters 
wias  afied. 

The  culture  medium  was  made  from  infusions  of  hav  or  fresh  grass, 
and  was  prepared  as  follows : — about  8  grm.  of  grass  or  hay  were  washed 
in  tap-water,  and  then  placed  in  a  beaker  containing  about  200  c.cm.  of 
tap-watar.  This  was  boiled  for  1  minute.  In  most  cases  the  infusion 
waa  used  shortly  after  it  had  cooled,  but  occasionally  was  allowed  to 
stand  for  24  hours. 

One  individual  from  each  line  of  the  culture  was  removed  daily,  in 
order  to  |«event  the  possibility  of  endogamous  conjugation.  The  maxi- 
mum and  minimum  temperatures  of  the  laboratory  in  the  vicinity  of  the 
culture  were  recorded  diuly. 

For  the  purpose  of  following  the  changes  in  cell-structure  during 
the  life  of  the  cultures,  permanent  preparations  were  made  from  time 
to  time.  The  specimen  to  be  preserveii  was  isolated  by  means  of  a 
pipette,  and  deposited  on  a  slide,  and  then  8  or  4  drops  of  a  saturated 
Bointion  of  sublimate  with  5  p.c.  acetic  acid  added.  After  about  5 
ndnixtes  the  specimen  was  transferred  to  another  slide,  and  a  few  drops 
of  75  p.c.  idconol  deposited  thereon.  The  specimen  was  next  removed 
to  a  ttiird  slide  already  smeared  with  egg  albumen.  When  the  albumen 
has  coagulated  and  fixed  the  specimen,  the  slide  is  transferred  to  agar 
of  75  p.c.  alcohol,  and  afterwards  treated  by  ordinary  methods. 
For  staining,  Ranvier's  picrocarmin   was  used,  though  Delafield*s 


^  This  gabdivision  contains  (1)  CoUecting  Objects,  tncluding  Culture  Pro- 
■M ;  (2)  Preparing  Objects ;  (8)  Gutting,  including  Imbedding  and  Microtomes ; 
[4}  Staming  and  Injecting ;  (5)  Mounting,  including  ^ides,  preservative  fluids,  etc. ; 
Miscellaneous. 
t  Joum.  Exp^r.  Zool.,  ii.  (1906)  pp.  585-632  (3  pis.). 
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hsematoxylin  gave  quite  satisfactory  results, 
with  xylol,  and  mounted  in  dammar. 


The  preparation  was  cleared 


Bapid  Filter  for  Agar.* — Drigalski  uses  the  following  form  of*  filter 
for  his  agar  media.  It  consists  of  two  sa^eqxised  cooking  pots  (fig.  63). 
The  npper  (F)  has  a  perforated  bottom ;  it  overlaps  the  side  of  the  lower 
vessel  (U),  and  holos  a  4-fold  layer  of  yeUow,  unsized,  raw  cotton 
wool.  In  the  lower  vessel  is  placed  the  natrient 
solation  with  agar.  The  two  pots  bein^  fixed, 
the  whole  is  placed  in  a  steamer,  where  the  agar 
is  dissolved;  the  wool  becomes  saturated  with 
steani,  and,  together  with  the  upfei  vessel,  is 
sterilised.  When  the  solution  is  complete, 
usually  within  8  hours,  the  whole  is  taken  out 
from  the  steamer,  the  upper  vessel  with  the 
filter  is  separated,  and  the  contents  of  the  lower 
vessel  is  poured  into  it,  and  in  the  course  of  a 
few  minutes  3  litres  of  a  clear  solution  are 
obtained. 

Apparatus  for  Culture  of  Bacteria  at  High 
Oxygen  Pressure.f — ^A.  Meyer's  apparatus  con- 
sists of  a  steel  flask  filled  with  compressed  air, 
and  fitted  with  a  special  reducing  valve  actuated 
hj  screws  and  levers,  by  which  the  pressure  of  the 
air  emitted  from  the  flask  is  varied  and  regulated  ; 
the  pressures  in  the  flask  and  in  the  reducing 
chamber  being  indicated  by  spring  tube  mano- 
meters. The  compressed  air  is  passed  from 
the  reducing  valve,  by  a  connecting  tube,  into  the  pressure  chamber 
which  is  also  provided  with  a  manometer  and  a  safety  valve,  and  in 
which  is  a  vessel  for  holding  the  cultures  to  be  examined.  The  auUior 
supplies  photographs  and  diagrams,  and  a  minute  description  of  his 
api^tus. 

Method  for  the  Bacteriological  Examination  of  Soil.^ — ^Buhlert 
and  Fickendey  advocate  a  modification  of  Eemy's  method  for  the  bacterio- 
logical examination  of  soil.  With  a  clean  spade  a  hole  is  dug  the 
depth  of  a  furrow,  and  with  sharp  cut  perpendicular  sides,  and  from  this 
a  spadeful  of  the  soil  is  removed.  The  upper  surface  of  this  is  cleansed 
by  scraping  with  a  flame-sterilised  iron  roatula  ;  with  a  second  sterilised 
spatula  the  earth  is  put  into  a  steriUsed  glass  vessel ;  300-500  grm.  of 
the  soil  are  now  added  to  800-500  c.cm.  of  sterilised  tap  water  in  a  glass 
vessel  with  a  wide  mouth  and  a  ground  stopper ;  after  the  mixture  has 
been  thoroughly  shaken  for  five  minutes,  a  Known  amount  of  the  washed 
soil  is  drawn  up  in  a  pipette  and  inoculated  into  media.  For  nitrification 
and  nitrogen  fixing  20  c.cm.  are  employed ;  for  denitrification  and 
peptone  disintegration,  5  c.cm. 

*  Centralbl.  Bakt.,  !*•  Abt.  Orig..  xli.  (1906)  p.  298  (1  fig.). 
t  Op.  oit.,  2««  Abt.,  xvi.  (1906)  p.  886  (9  figs.), 
i  Tom.  cit.,  p.  899. 
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ChiltiyEtion  of  the  Leprosy  BaeiUas.* — G.  Nioolle  remarks  that 
all  his  endeavours  to  cultivate  B.  lepra  on  artificial  media  failed,  though 
in  some  cases  there  was  evidence  that  growth  had  begun.  These 
abortive  attempts  invariably  occurred  in  the  condensation  water,  and 
only  when  the  sowing  had  been  copious.  Egg  cultures  also  were 
failures.  The  oidy  occasions  when  there  was  distinct  evidence  of 
growth  occurred  on  pieces  of  leprous  tissue  used  for  inoculating. 

Cultivation  of  the  Spirillum  of  Tick-fever.t— G.  Levaditi  makes 
collodion  sacs  with  a  capacity  of  about  2  c.cm.,  and  sterilises  them  in 
tabes  filled  with  distilled  water.  The  sac,  emptied  of  water,  is  still  kept 
in  the  tube  while  being  filled  with  serum  of  Macacus  eynomolgua  or 
M.  rhesus^  animals  sensitive  to  the  infection  of  tick-fever.  The  test- 
tube  and  sac  are  then  placed  in  a  water-bath  at  70^  for  a  quarter  of  an 
hour.  When  cold  the  serum  is  inoculated  with  defibrinated  blood  of 
a  monkey  previously  infected  with  spirillosis,  and  when  sealed  up  is 
placed  within  the  peritoneal  cavity  of  a  rabbit  or  a  rat.  The  sac  is 
opened  in  from  5-7  days,  and  advantage  is  then  taken  to  make  a 
snb-culture. 

In  this  way  the  spirillum  of  human  relapsing  fever  msj  be  cultivated 
in  a  semi-solid  medium. 

(2)   Preparing  Objects. 

Studying  Yellow  7ever.:(— E.  Marchoux  and  P.  L.  Simond  fixed 
pieces  of  the  viscera  in  Borrel's  fluid  (water  350,  chloride  of  platinum  2, 
oonic  add,  2,  chromic  acid  2,  acetic  acid  20)  or  in  saturated  solution 
of  acid  sublimate.  The  nervous  system  was,  however,  fixed  in  equal 
parte  of  the  two  fluids,  and  after  3  days  washed  in  running  water  for 
54  hoars.  The  stains  used  f orpieces  fixed  in  Birrel's  fluid  were  magenta- 
red  and  picro-indi^o-carmin.  Unna^s  polychrome-methylen-blue  also  gave 
good  resulto.  Pieces  fixed  in  sublimate  were  stained  with  hasmatein 
and  orange  6. 

The  authors  confirm  the  statement  of  A.  Sodre  and  M.Conto  that 
yellow  fever  must  be  regarded  as  a  generalised  steatosis. 

Studying  Development  of  Pollen  and  Tapetal  Cells  in  Bibes.S— 
G,  Tiflchler  fixed  the  buds  with  Flemming's  fluid  (chromic  acid  1  •  8  grm., 
osmic  add  0*5  grm.,  acetic  acid  12  c.cm.,  water  420  c.cm.).  Paraffin 
sections  5-7  *  5  fi  were  made  in  the  usual  way.  Staining  was  almost  ex- 
clusively done  with  iron-alum-haematoxylin,  and  the  differentiation  of 
each  prepiu:ation  was  controlled  under  the  Microscope.  The  preparations 
were  after-stained  with  light-green,  or  with  acid-fuchsin. 

Studying  the  Microscopical  Anatomy  of  the  Vagina  and  Uterus 
of  Mammals.|) — E.  Belling  fixed  the  fresh  material  in  hot  saturated 
suhlinoate-salt  solution,  or  in  5  p.c.  potassium  bichromate,  and  then 
hardened  in  upgraded  alcohols.    Excess  of  sublimate  was  removed  by 

•  Ann.  Inst.  Pasteur,  xx.  (1906)  pp.  389-406  (1  pi.), 
t  Gomptes  Bendos,  ozlii.  (1906)  pp.  1099-1100. 


X  Ann.  Inst.  Pasteur,  zx.  (1906)  pp  161-205  (20  pis.). 
]  Jahrb.  wiss.  Bot.,  xlii.  (1906)  pp.  646-78  (1  pi.). 
II  Archiv  Mikrosk.  Anat.,  Ixvii.  (1906)  pp.  673-637  (1  pi.). 
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frequent  changes  of  alcohol,  to  which  tincture  of  iodine  had  been  added. 
The  material  was  then  imbedded  either  in  paraflSn  or  in  oelloidin.  For 
staining,  Bohmer's  hsBmatoxjlin  and  eosln,  picrocarmin,  or  iron-alnm- 
hsematoxylin  were  used. 

Demonstrating  Chromosome  Reduction  in  the  Jlicrosporocytes  of 
Lilium  tigrinom.* — J.  H.  Schaffner  killed  stamens  of  various  ages  in 
weak  chrom-acetic  acid  (chromic  acid  0*8  grm.,  glacial  acetic  acid 
0'7  c.cm.,  water  99  c.cm.).  The  material  was  then  passed  through 
graded  alcohols  up  to  70  p.c,  imbedded  in  paraflSn,  cut  to  10-18  /a  thick, 
and  stained  on  the  slide.  Delafield's  hsBmatoxjlin  was  found  to  be  the 
best  stain  for  the  chromatin  network,  and  granules  and  saffranin-gentian* 
violet  for  the  nucleoli. 

Demonstrating  the  Development  of  Dentine.f — L.  Fleischmann 
examined  the  tooth-germ  of  a  lower  middle  incisor  of  an  eight  months* 
human  embryo  preserved  in  alcohol.  The  specimen  was  prepared  by 
Schaffer's  method,  being  decalcified  for  several  hours  in  5  p.c.  nitric 
acid  and  then  imbedded  in  celloidin ;  a  radial  longitudinal  section 
exhibits  the  dentine  in  all  stages  of  development,  the  earliest  tracea 
being  at  the  bottom,  whilst  on  the  top  is  fully  developed  dentine.  The 
sections  are  stained  after  the  method  of  Zachariades  with  safranin  and 
subsequent  treatment  with  warm  40  p.c.  solution  of  caustic  potash,  on 
the  shde,  until  the  ground  substance  is  dissolved. 

Studying  the  Organogenesis  of  Ovary  and  Testicle.^— G.  Sain- 
mont  used  a  complete  series  of  embryos  and  ovaries  of  the  cat.  The 
animals  were  narcotised  and  then  the  uterus  and  adjacent  parts  were 
rapidly  removed  and  placed  in  artificial  serum  previously  heated  to  87**- 
The  embiyos  were  then  extracted  and  placed  in  the  fixative  ;  the  larger 
were  sliced  into  to  allow  more  ready  penetration.  In  embryos  40  daya 
old  or  so  the  sexual  eminences  were  removed  and  fixed  separately.  The 
fixative  solutions  used  were  the  strong  Flemming,  24-48  hours,  and 
acetic-sublimate  solution,  1-7  hours ;  after  the  latter  the  objects  were 
washed  in  iodine-alcohol  40  p.c.  for  4-8  hours  and  then  passed  through 
upgraded  alcohols.  Objects  fixed  in  Flemming  were  submitted  to  pro- 
longed washing  in  running  water  for  from  8-86  hours  according  to  aixe. 
After  dehydration  in  up-graded  alcohols  paraffin  sections  were  made. 
The  stains  used  were  iron-heBmatoxylin,  Flemming's  triple  stain,  and 
occasionaUv  gentian-violet  used  hot.  It  was  found  that  embryos  would 
require  4  or  5  times  as  much  orange  as  was  necessary  for  the  young- 
or  adult  animal.  Good  differentiation  was  obtained  by  washing  the 
stained  sections  with  alcohol  acidulated  with  2  or  8  drops  of  hydro- 
chloric acid. 

Studying  Cytological  Changes  in  the  Neotar  Qlands  of  Vieia 
Faba.f — C.  R.  Stockhard  cut  the  glands  from  the  stipules  with  a  border 
of  non-glandular  tissue  and  immersed  in  various  fixatives,  the  most 

*  Bot.  Gazette,  xli.  (1906)  p.  184  (2  pis.). 

t  Arch.  Mikrosk.  Anat.,  IxviU.  (1906)  p.  297. 

:  Aroh.  Biol.,  xxii.  (1906,  published  1906)  pp.  71-162  (6  pis.). 

§  BuU.  Torrey  Bot.  Club.,  xxxiii.  (1906)  pp.  247-62  (2  pis.). 
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aatigfactorj  being  Gilson's  fluid,  thoagh  picro-acetic,  chrom-acetic,  and 
picro-corrosive  gave  favourable  results.  Auerbach's  methyl-green  and 
add-fnchsin  stain  was  used  for  studying  cell-contents.  Heidenhain's 
iiDH-haematoxylin  and  Congo-red  was  found  to  be  most  valuable,  and 
eofiin-toluidin  blue  was  also  successful. 

(4)  Staining'  and  Injeotinff. 

New  Hicrochemical  Tests  for  Wood.*— Y.  Grafe  adds  to  a  solution 
of  vanillin  some  drops  of  isobutyl-alcohol,  and  lets  a  little  sulphuric  acid 
(sp.  gr.  1  *  84)  run  down  the  side  of  the  test  tube.  After  heating,  the 
mixture  turns  dark-red,  with  a  shade  of  blue.  On  diluting  with  sdcohol 
and  repeated  additions  of  acid,  it  changes  through  blue-green  to  pale 
green.  The  author  recommends  as  a  standard  reagent  the  following  : 
JJO  ccm.  isobutyl-alcohol  plus  15  c.cm.  sulphuric  add.  When  wood- 
mash  is  treated  with  this  reagent  the  wood  turns  black  ;  if  now  diluted 
with  a  little  alcohol  and  the  test  tube  be  shaken,  the  wood  turns  blue  or 
blue-green,  while  the  fluid  becomes  red-violet.  Sections  of  ligneous  tissue 
treated  with  this  fluid  are  at  first  red-violet  and  after  a  time  blue.  The 
sections  should  remain  in  the  reagent  for  about  an  hour,  and  then  be 
mounted  in  glycerin.    Apparently  the  stain  is  not  very  permanent. 

A  mixture  of  isobutyl-aldehyd  and  sulphuric  acid  also  forms  a  useful 
reagent.  A  drop  of  the  mixture  placed  on  a  micro-section  gradually 
tarns  it  red,  and  if  after  the  lapse  of  about  an  hour  it  be  placed  in 
glycerin  it  assumes  a  wine-red  or  red-violet  hue. 

Demonstrating  Fat-Cells  in  QlandnlsB  Tesiculares  of  Cattle.f — 
6.  Uling  found  that  the  best  fixative  for  demonstrating  the  fat  in  the 
cells  of  the  glandulse  vesiculares  J  was  Pod^yssozki's  fluid  (1  p.c.  chromic 
acid  15  c.cm.,  ip.c.  sublimate  15  c.cm.,  2  p.c.  osmic  acid  4  c.cm.,  acetic 
add  6-8  drops).    This  showed  the  fat  as  black  globules. 

The  special  fat  stains,  Scharlach  R,  sudan  iii,  and  indophenol,  were 
also  used.  For  Scharlach  R  the  pieces  were  fixed  for  24  hours  in  10  p.c. 
formalin,  and  after  having  been  A^^ashed  in  running  water  for  some  hours 
were  sectioned  with  a  freezing  microtome.  The  sections  having  been 
washed  first  in  water  and  then  in  70  p.c.  alcohol,  were  inmiersed  for 
2-3  minutes  in  Herxheimer's  solution  (absolute  alcohol  70, 10  p.c.  caustic 
soda  10,  distilled  water  10,  Scharlach  R.  to  saturation).  The  sections 
were  then  washed  in  70  p.c.  alcohol,  and  next  after-stained  with  dilute 
aqueous  hsematoxylin  solution,  toluidin-blue,  or  methylen-blue.  Having 
been  washed  with  water,  they  were  mounted  in  laevulose  or  in  glycerin. 

Studying  the  Connective-Tissue  Framework  in  Lymphatic 
61and8.S— J.  Bartel  and  R.  Stein  fixed  the  material  in  Zenker's  fluid 
and  made  paraffin  sections  in  the  usual  way.  The  sections  were  first 
stained  with  0 '  1  p.c.  aqueous  acid  f uchsin  for  2-8  minutes.  After  wash- 
ing in  water  they  were  mmiersed  in  a  1  p.c.  solution  of  phospho-molybdic 

•  Oesierr.  Botan.  Zeitrohr.,  Iv.  (1906)  p.  174.  See  also  Zeitschr.  wiss.  Mikrosk., 
zzil  (1905)  pp.  581-2.  t  See  also  this  Journal,  1905,  p.  683. 

X  Arch.  Mikrosk.  Anat.,  Ixvi.  (1905)  pp.  121-7  (1  pi.). 
§  Arch.  Anat.  Phys.,  1905,  pp.  141-58  (1  pL). 
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acid  for  5-7  minutes.  They  were  then  washed  in  water,  and  afterwards 
transferred  to  the  following  staining  solution:  anilin-blae  0*5  grm., 
orange  G  0*2  grm.,  oxalic  acid  2*0  grm.,  distilled  water  100  com. 
After  20  minutes  or  so  the  sections  were  washed  quickly  in  water,  de- 
hydrated in  alcohol,  differentiated  with  a  couple  of  drops  of  anilin  oU, 
cleared  up  in  xylol,  and  mounted  in  balsam. 

Staining  Capsules  of  Pneumococcus  and  Streptoooocus.* — ^P.  H. 
Hiss,  jun.,  uses  a  half  saturated  aqueous  solution  of  gentian-violet. 
Air-dried  and  heat-fixed  films  are  stained  for  a  few  seconds  with  the 
solution.  Water  must  not  be  used  in  making  the  films,  but  serum,  or 
some  similar  fluid.  After  staining,  the  dye  is  washed  off  with  0 '  25  p.c. 
potassium  carbonate  solution,  and  the  film  examined  in  this  fluid. 

Another  method  is  to  treat  the  film  with  a  5  or  10  p.c.  solution  of 

fentian-violet  or  fuchsin  (5  c.cm.  saturated  alcoholic  solution  to  95  ccm. 
[qO).    Heat  to  vaporisation,  and  wash  off  with  20  p.c.  solution  of  copper 
sulphate.    Dry,  and  mount  in  balsam. 

The  author  conflrms  the  observations  of  Ortmann  (1888)  and  others 
that  pneumococcus  regularly  develops  capsules  when  cultivated  in  blood 
serum.  From  his  own  experience  he  finds  that  one  of  the  most  favour- 
able media  for  the  development  of  capsules  consists  of  1  p.c.  starch- 
bouillon  and  serum  (serum  1  part,  bouillon  plus  1  p.c.  starch  2  parts), 
and  sterilised  at  65''-70°. 


Metallography,  etc. 

Influence  of  Telocity  on  the  Law  of  Deformation  of  Metals.f — 
The  pressures  developed  by  explosives  in  guns  are  measured  by  the 
compression  of  small  copper  cylinders  placed  in  crusher  gauges.  The 
accuracy  of  the  measurement  depends  on  the  calculation  of  the  (pressure 
corresponding  to  a  definite  compression.  The  stress-strain  relation  for 
the  cylinders  is  determined  by  submitting  them  to  definite  pressures 
applied  much  more  slowly  than  under  ballistic  conditions,  and  measuring 
the  compression.  It  has  been  established  that  the  resistance  of  a  rapidlv 
compressed  cylinder  is  greater  than  that  of  a  cylinder  slowly  compressed 
to  the  same  form.  r.  Yieille  and  R.  LiouviUe  point  out  tnat  the 
resistance  cannot  be  calculated  from  the  amount  and  velocity  of  com- 
pression. Two  cases  are  to  be  considered :  (1)  the  measurement  of 
maximum  pressure;  (2)  the  determination  of  the  law  of  increase  of 

;ressure.    The  errors  appear  to  be  much  greater  for  (2)  than  for  (1). 
'he  authors  promise  an  account  of  their  work  on  the  subject. 

The  Equilibrium  Curves  of  the  System  Iron  and  Carbon.) — 
H.  V.  Jiiptner  reviews  the  determinations  of  freezing  point  curves  made 
by  Mannesmann  and  Osmond,  Roberts- Austen,  Carpenter  and  Keeling, 
and  Wiist.  Selecting  those  points  which  appear  to  be  the  most  trust- 
worthy, the  author  has  plotted  a  diagram  showing  the  probable  eqai- 

•  Joum.  Exper.  Med.,  vi.  (1905)  pp.  317-46  (12  figs.). 

t  Comptes  Rendus,  cxlii.  (1906)  pp.  1057-8. 

X  Iron  and  Steel  Mag.,  xi.  (1906)  pp.  877-82  (1  fig.). 
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Ubriom  carves.  The  end  of  the  eutectic  line  lies  at  2*07  p.c.  carbon ; 
the  entectic  composition  is  4*8  p.c.  carbon.  A  calculation  of  the 
molecolar  weight  of  carbon  dissolved  in  iron,  based  on  Sothmnnd*8 
equation 


m 


is  given,  but  the  results  are  doubtful  owing  to  the  uncertainty  which 
exists  as  to  the  value  of  the  latent  heat  of  fusion  of  iron.  AsBuming  it 
to  be  20,  the  molecule  of  carbon  diraolved  in  iron  appears  to  contain 
2  atoms. 

An  Etching  Method.* — J.  A.  Aupperle  points  out  that  determina- 
tions of  silicon  and  oxygen  in  steel,  supposed  to  distinguish  crucible  steel 
from  that  made  by  other  processes,  cannot  be  relied  on  to  do  this.  He 
has  employed  the  following  etching  method :  Specimens  of  the  steel 
\\  in.  square  are  placed  in  dilute  sulphuric  acid  containing  perman- 
ganate of  potash  (90  ccm.  water,  10  ccm.  1*84  B.g.  acid,  8  grm. 
permanganate,  for  each  specimen).  The  action  is  allowed  to  proceed 
overnight;  if  the  solution  becomes  coloured  it  is  boiled  untu  clear, 
more  acid  being  added  if  necessary.  The  pieces  are  washed  in  water, 
and  carbonaceous  matter  is  wiped  off.  By  this  treatment  open  hearth 
and  Bessemer  steel  are  deeplv  etched  in  grooves :  tlie  edge  is  honey- 
combed and  rough  to  the  touch.  Crucible  steel  is  not  etch^  in  grooves 
bat  shows  a  close  structure  :  the  edges  are  smootlv 

Solidification  of  Copper.f — P.  Dejean  has  studied  the  freezing  point 
of  copper  with  the  object  of  deciding  as  to  its  suitability  as  a  fixed  point 
for  the  calibration  of  thermo-couples.  Platinum,  platinum-iridium 
couples  were  used,  standardised  daily  by  determining  the  melting  point 
of  a  small  quantity  of  gold  wire,  this  being  taken  as  1065°.  Other  fixed 
points  taken  were  the  boiling  point  of  sulphur  445^  and  the  solidifying 
point  of  aluminium  655°.  The  cooling  curves  were  photographically 
recorded,  three  galvanometers  being  used  on  the  induction  system 
nreviously  described  by  the  author.;  About  100  grm.  pure  copper, 
oeoxidised  by  hydrogen,  was  melted  under  wood  charcoal,  and  a  cooling 
curve  taken.  Simil^  determinations  of  freezing  points  were  made  on 
10  samples  containing  varying  quantities  of  oxide,  which  was  sub- 
aequentlj  estimated.  Each  of  these  samples  gave  two  freezing  pomts 
until  the  eutectic  composition  was  reached.  As  a  check,  the  solidifying 
points  of  several  copper-aluminium  alloys  were  determined.  The  results 
given  by  the  author  are : — 

Freezing  point  pure  copper,  1085°. 

Freezing  point  eutectic  (copper,  copper  oxide),  1065°. 

Composition  of  eutectic,  4*5-5-0  p.c.  oxide. 
The  freezing  point  of  the  eutectic  is  somewhat  lower  when  it  is  present 
only  in  small  quantities.    Its  composition  was  verified  by  microscopic 
examination.    The  lower  freezing  point  of  copper  containing  2-3  p.c. 


Iron  and  Steel  Mag.,  xi.  (1906)  pp.  883-5  (2  figs.). 

Rev.  Metallurgie,  iii.  (1906)  ]      ""     " 

:  See  this  Journal,  1905,  p.  77 


t  Rev.  Metallurgie,  iij^  (1906)  pp.  288-42  (10  figs.). 
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oxide,  preparqd  by  melting  copper  in  an  open  crucible  so  that  it  oxidises 
freely,  is  recommended  as  a  fixed  point  for  calibrating  thermocouples, 
and  may  be  taken  as  1062°. 

Bail  Corrugation.* — G.  Moyle  discusses  the  singular  phenomenon 
of  roaring  rails,  i.e.  rails  which  in  use  devdop  furrows  across  the  running 
head,  causing  a  deafening  noise  when  a  train  passes  over.  The  ascer- 
tained facts  are  briefly  stated,  and  a  Ust  is  given  of  the  numerous  causes 
suggested.  A  report  on  three  "  roarers,"  drawn  up  at  the  Cooper's  Hill 
labDratory,  states  that  the  unevenness  of  surface  is  not  due  to  the 
chemical  composition  or  physical  state  of  the  rail  but  to  some  local 
cause.  The  author  considers  that  the  results  of  investigation  are  meagre 
and  unsatisfactory.  Microscopic  examination  appears  to  throw  no  light 
on  the  cause. 

Copper  Steels.t — P.  Breuil  has  investigated  two  series  of  steels  con- 
taining copper,  the  carbon  in  the  first  being  about  0 '  15  p.c,  in  the  second 
about  0  *  35  p.c.  The  copper  in  the  meml^rs  of  each  series  was  0*5,  1,2, 
4,  8,  16  and  32  p.c.  Analyses  of  the  top  and  bottom  of  the  ingots 
showed  that  the  copper  was  xmif ormly  distributed,  except  in  the  ingot 
of  the  second  series  containing  32  p.c.  copper.  This  practically  con- 
sisted of  two  portions.  The  copper  content  varied  from  21-75  p.c. 
The  fractures  of  the  ingots  with  8  p.c.  or  more  of  copper  showed  a  red 
coloration.  The  hardness  of  the  steels  increased  with  mcrease  in  copper 
content.    Peculiarities  in  the  position  of  the  critical  points  were  noted. 

The  Crystallography  of  Iron.J— F.  Osmond  and  G.  Cartaud  put 
forward  an  explanation  of  the  structure  of  martensite.  When  a  small 
piece  of  ordinary  steel  containing  manganese  is  quenched  from  about 
1100^  in  cold  water,  cracks  may  be  developed.  Around  the  cracks  are 
very  fine  twin  crystals.  The  microstructure  of  a  polished  section  is 
exactly  similar  to  that  of  martensite  in  carbon  steels.  The  partial  trans- 
formation of  y  iron  into  fi  iron  occurring  during  quenching^  produces 
stresses,  owing  to  change  of  volume.  These  stresses  cause  the  formation 
of  twin  crystals  in  great  numbers,  parallel  in  any  one  grain  to  the  four 
pairs  of  faces  of  the  octahedron ;  whence  the  frequency  of  square 
figures  and  equilateral  triangles.  The  marked  resemblance  betweea  the 
structures  of  martensite  and  of  meteoric  iron  is  pointed  out. 

Critical  Points  of  Steel.§ — P.  Foumel  has  succeeded  in  detecting 
Ai  and  A2  as  well  as  As  by  the  variation  of  electrical  resistance  of  steel 
with  temperature.  Wires  0"3  mm.  diam.  30  cm.  long  were  wound  on 
mica  and  heated  in  vacuo  in  an  electric  resistance  furnace.  In  s^ies 
with  the  wire  was  a  standard  1-ohm  resistance ;  a  current  of  a  few 
hundredths  of  an  ampere  was  passed  through,  and  the  difference  of 
potential  between  the  two  ends  of  the  wire,  and  ol  the  two  ends  of 
the  standard  resistance,  measured  by  a  potentiometer.  Temperatores 
were  measured  by  a  thermocouple.  Figures  and  curves  for  five  steels 
are  given  by  the  author. 

•  Tramway  and  Railway  World,  xix.  (1906)  pp.  558-61  (9  figs.). 

t  Ck>mptes  Rendus,  cxlii.  (1906)  pp.  1421-4. 

X  Op.  oit.,  czliii.  (1906)  pp.  44-6.  §  Tom.  oit.,  pp.  46-9  (1  fig.)- 
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Aluminium  Zinc  Alloys.* — E.  S.  Shepherd  determined  the  densities 
of  11  alloys  of  alomininm  and  zinc,  and  from  the  form  of  the  specific 
volmne  curve  concluded  that  the  phases  present  were  approximately  pure 
zinc,  and  a  solid  solution  of  zinc  in  aluminium  with  a  limiting  concen- 
tration of  about  50  p.c.  Cooling  curves  of  the  alloys  containing  60  and 
50  p.c.  aluminium  did  not  indicate  any  evolution  of  heat  at  the  solidify- 
ing point  of  the  eutectic,  while  the  50  p.c.  alloy  gave  an  evolution  of 
heat.  Alloys  with  more  than  60  p.c.  aluminium  are  microscopically 
homogeneous.  At  60  p.c.  dome  intercrystalline  material  is  present :  this 
disappears  on  annealing.  A  true  eutectic  is  present  in  the  40  p.c.  alloy. 
The  author  holds  that  the  p^ometric  and  microscopic  data  are  in  perfect 
agreement  with  the  deductions  based  on  the  specific  volume  relations. 
Tliis  series  of  alloys  presents  no  definite  compounds ;  there  are  two  solid 
solutions,  zinc  in  aluminium  (maximum  50  p.c.)  and  aluminium  in  zinc 
(4  p.c.),  which  form  a  eutectic  containing  About  5  p.c.  aluminium. 

Anon.— Xcunnrgieal  Boiotzch  at  the  Vational  Fhyiloal  Laboratory. 

Engineering  TimeSt  1906,  p.  218. 
„       Bniting  of  Iron. 

[A  brief  aocount  of  the  theories  of  Dunstan,  Moody,  and  others,  as 
to  the  chemical  reactions  which  take  place  when  nut  forms  on 
iron.]  Nature,  Izxiv.  (1906)  pp.  116-17. 

Abnold,  J.  O.— TlM  latsnal  Aiehiteetan  of  Mttals. 

Engineering,  1906,  pp.  378-9. 

Andbsws,  T.— IDeroseopie  ObiUTations  on  Vaval  Aooldonts. 

Tom,  ciL,  pp.  331-2. 

Bach,  C. — Strongth  of  Xild  and  Cast  Stool  at  High  Tomporatiiros. 

Tom,  cit,  pp.  401-4  (7  figs.). 

DizoH,  E.— Kokol  and  Oarbon  Stools.  Tom,  dL,  pp.  22-8. 

HADFISI.D,  R.  A. — ^VnsolTod  Frobloms  in  Xotallargr. 

Engineering  Times,  1906,  p.  312. 
LoNOMUiB,  P. — llanganois  Biwuo. 

[Deaorihes  the  properties  of  a  niunber  of  alloys,  and  points  out  that  iron, 
alominimn,  ana  manganese  each  have  the  effect  of  raising  the  tenacity 
of  oopper-rinc  alloys  (brasses).  High  casting  temperature  has  an  in- 
jurious effect  upon  numganese  bronze.] 

Foundry,  xxvi.  (1906)  pp.  116-18. 
Olbbn,  T.  Y.— Vragilitj  of  Iron  and  StooL 

[The  Fremont  method  of  determining  brittleness  is  described,  with  full 
details  of  the  construction  of  the  machine,  and  a  discussion  of  the 
advantages  offered  by  the  impact  test.] 

Tom,  cit,,  pp.  125-33  (8  figs.). 

Pbakb,  a.  H.— a  Vo^ol  Instmmont  for  lUnftrating  tho  ICagnotie  Proportios  of 
Iron.  Proc,  Comb,  Phil,  Soc.,  ziiL  (1906)  pp.  250-7  (7  figs.). 

SxiTH,  J.  K— Vaaadina  and  its  Borrieos  to  Stool  Mannfaotnro. 

Engineering  Times,  1906,  p.  218. 

Stbinhabt,  O.  J. — Votes  on  Xotals  and  thoir  Forro-AUoys  used  in  the  ICann- 

flMtoro  of  Alloy  Stools.  Iron  and  Steel  Mag,,  xi.  (1906)  pp.  394-400. 


*  Jonm.  Phys.  Chem.  x.  (1906)  pp.  504-12  (2  figs,  and  5  photomicrographs). 
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MEETING 

Hbld  on  the  20th  op  Junb,  1906,  at  20  Hanovbr  Square,  W., 
Dr.  D.  H.  Scott,  F.R.S.,  etc.,  President,  in  the  Chair. 

The  Minutes  of  the  Meeting  of  the  16th  of  Maj,  1906,  were  read 
and  confinned,  and  were  signed  by  the  President. 


Mr.  J.  T.  Holder  exhibited  and  described  an  old  Microscope  made 
by  Andrew  Pritchard  for  Mr.  T.  M.  Ray  in  1846,  which  had  been  lent 
for  exhibition  by  Mr.  W.  R.  Reeves,  of  Liverpool.  In  addition  to  the 
set  of  objectives  and  apparatus  described  by  Mr.  Holder  in  his  paper, 
there  was  a  candle-holder  fixed  to  one  side,  aJso  invented  by  Pritchaid. 

The  thanks  of  the  Meeting  were  voted  to  Mr.  Holder  for  his  paper, 
and  to  Mr.  Reeves  for  sending  this  Microscope  for  exhibition. 


Dr.  Hebb  read  a  letter  which  had  been  received  from  Mr.  DoUman, 
of  Adelaide,  Australia,  with  reference  to  his  recent  communication  on 
Stereoscopic  Photomicrography.    The  letter  stated  that  since  writing  his 

Giper,  he  had  succeeded  in  making  some  photographs  of  objects  under 
ghpowers,  examples  of  which  were  exhibited  in  tne  room. 
The  thanks  of  the  Meeting  were  voted  to  Mr.  Dollman  for  his  letter 
and  exhibit,  and  to  Dr.  Hebb  for  bringing  them  before  the  Meeting. 


Mr.  Rheinberg's  paper ''  On  the  Influence  on  Images  of  GiatiiigB  of 
Phase  Differences  amongst  their  Spectra,'*  was  taken  as  read. 


Dr.  D.  H.  Scott  read  a  paper  "  On  the  Structure  of  some  Carbon- 
iferous Ferns."  He  began  by  pointing  out  the  revolutionary  change 
which  had  taken  place  during  the  last  three  years  in  our  conception  of 
the  Carboniferous  Ferns.  Representatives  of  so  many  of  Uie  principal 
Fern-like  genera  were  now  either  known  to  have  borne  seeds,  or  were 
under  strong  suspicion  of  the  seed-bearing  habit,  that  comparatively 
few  undoubted  Ferns  were  left,  and  the  question  had  even  been 
suggested  whether,  at  least  in  the  Lower  Carbonuerous,  true  Ferns  exited. 
The  problem  was  of  the  utmost  importance  with  reference  both  to  the 
histoiT  of  the  Ferns  themselves  and  to  the  probable  ancestiy  of  the 
Pteridosperms  and  Seed-plants  generally. 

There  was  one  family,  the  BotryopteridesB,  which  was  generallj 
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admitted  to  be  an  ancient  group  of  Ferns,  well  represented  in  Lower  as 
well  as  Upper  Carboniferous  times,  and  not  at  present  betraying  any 
^mptoms  of  Spermophytic  affinities.  The  family  was  chiefly  known 
from  structural  specimens,  very  few  impressions,  showing  the  habit, 
having  been  as  yet  referred  to  it. 

Mr.  Newell  Arber,  in  a  recent  discussion  at  the  Linnean  Society,* 
proposed  to  establish  a  group  Primofilices  to  include  the  Botryopteridese 
and  other  primitive  Ferns  of  Palaeozoic  age.  The  object  of  the  present 
communication  was  to  give  a  few  illustrations  of  this  ancient  race  of 
Ferns,  to  which  Professor  Lignier  had  also  called  attention.f 

The  BotryopteridesB  proper  were  first  described,  beginning  with  the- 
type  genus  Botryptens^  now  represented  by  at  least  two  British  species^ 
m  addition  to  the  French  form  on  which  Renault  founded  the  genus. 
Fructifications  probably  referable  to  the  English  species  were  ^own,. 
the  multiseriate  annulus  being  a  characteristic  feature  of  the  genus. 

The  genus  Zygopteris  was  next  considered,  and  attention  called  ta 
the  nresence  of  central  tracheides  internal  to  the  main  ring  of  wood ; 
besiaes  Renault's  species,  the  British  representatives  Z,  Orayi  and 
Z.  corrugata  were  described  ;  the  former  showing  axillary  brancUng,  as- 
in  the  recent  Hymenophyllace®,  while  in  Z.  corrugata  the  nunification 
was  found  to  be  rather  of  the  nature  of  a  dichotomy.  The  structure 
of  the  scale-leaves,  or  aphlebiae,  described  by  Renault  and  Stenzel  in 
Continental  species,  was  demonstrated  for  the  first  time  in  a  British 
form,  Z.  corrugata,X  Sporangia  with  a  very  broad  annulus  were- 
described,  which  might  probably  belong  to  species  of  Zygopterisy  though, 
it  was  not  yet  possible  to  compare  them  in  detail  with  the  well-known 
fructifications  discovered  by  Renault 

A  new  genus  from  the  Lower  Coal-Measures  of  Lancashire  was  then 
described,  remarkable  for  possessing  radially  seriated  wood,  apparently 
of  a  secondary  character.  In  other  respects  the  structure  htui  much  in 
common  with  that  of  Zygopteris  corrugata^  the  new  genus,  for  which  the 
name  BotrycMoxylon  was  proposed,  being  related  anatomically  U> 
Zygopteris  somewhat  as  Botrychium  to  Ophioglossum  among  recent 
Ferns.  This  was  the  first  time  that  evidence  of  secondary  growth  in 
thickness  had  been  obtained  among  the  BotrvopteridesB. 

After  two  or  three  other  examples  of  this  family  had  been  given. 
Dr.  Scott  described  certain  annulate  Fem-sporangia,§  borne  on  the* 
pinnules  of  a  Sphenopteroid  lamina,  which  were  not  uncommon  in  the- 
calcareous  nodules  of  the  British  Lower  Goal-Measures.  In  some  aspects, 
the  appearance  of  these  sporangia  was  wonderfully  Polypodiaceous,. 
but  transverse  sections  of  the  annulus  showed  that  it  was  two  cells  in 
breadth.  There  was  nothing  to  connect  this  fructification  immediately 
with  the  Botryopteridese,  but  it  might  be  placed  provisionally  witliin 
the  Inroader  limits  of  Mr.  Arber's  Primofilices. 

An  instance  of  spores  caught  in  the  act  of  germination  within  a 

*  See  New  Phytoloffist,  April  1906. 

t  Equifl^tales  et  SpninopnyUales.  Lear  Origine  filioln^ene  oommone.  Bull. 
8oc  linn,  de  Normandie,  1908. 

X  They  were  also  present  in  Zygopteris  Orayi,  oontrary  to  the  opinions  expressed. 
fai  the  author's  Studies  in  Fossil  Botany,  p.  284. 

i  8inoe  named  Pteridotheca  WilUammmi, 
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sporangium  like  that  of  a  Fern  had  been  previously  described,*  and  waa 
again  demonstrated.  Until  now  it  had  not  been  possible  to  identify  the 
sporangium  in  question,  but  within  the  last  few  weeks  similar  stages  of 
germination  had  been  observed  within  a  sporangium  certainly  belonging 
to  Stauropteris  oldhamia,'\  It  was  probable,  from  the  structure  of  the 
former  sporangium,  that  it  too  was  referable  to  a  species  of  Stauropteris, 
As  the  phenomena  of  germination  in  these  cases  were  entirely  similar 
to  those  in  recent  Ferns,  it  appeared  to  be  established  that  the  genus 
Stauropteris  belonged  to  the  Ferns  and  not  to  the  Pteridosperms,  a 
question  previously  left  open.  There  was  a  certain  affinity  with 
BotryopteridesB,  but  the  characters  of  the  exannulate  sporangia  differed 
from  those  of  other  fructifications  of  this  family. 

Dr.  Scott  desired  to  acknowledge  the  help  which  he  had  received 
from  his  wife,  Mrs.  D.  H.  Scott,  F.L.S.,  in  the  detection  of  these  fossil 
germinating  spores. 

The  paper  was  illustrated  by  fossil  and  recent  sections,  thrown  on 
the  screen  by  means  of  the  epidiascope,  as  well  as  by  lantern  slides. 

Mr.  Karop  said  it  would  no  doubt  be  their  pleasure  to  return  a  very 
hearty  vote  of  thanks  to  the  President  for  his  very  interesting  and  in- 
structive address  on  a  subject  of  which  he  WB&facUe  princeps. 

The  motion,  being  put  to  the  Meeting,  was  carried  unanimously. 

The.  President,  in  responding,  said  that  he  was  greatly  obliged  to  the 
Fellows  present,  not  only  for  their  vote  of  thanks,  but  for  the  kind  way 
in  which  they  had  received  a  communication  which,  to  those  who  were 
not  botanists,  must  have  seemed  very  technical. 


It  was  announced  that  the  rooms  of  the  Society  would  be  closed  from 
August  17  to  September  17,  and  that  the  next  Meeting  would  take  plaoe 
on  October  17,  when  the  following  papers  would  be  r^  :  ^'  New  Indian 
Rotifers,'*  by  Mr.  James  Murray,  and  ''  Comuvia  serpula  :  a  Species  of 
Mycetozoa  new  to  Britain,'*  by  Mr.  J.  M.  Coon. 


The  following  Instruments,  Objects,  etc.,  were  exhibited : — 

Dr.  Hebb: — High-power  Stereo-photomicrographs,  taken  by  Mr. 
W.  P.  Dolhnan. 

Mr.  J.  T.  Holder : — An  Old  Microscope,  by  Pritchard,  lent  for  ex- 
hibition by  Mr.  W.  R.  Reeves. 

The  President : — Recent  and  Fossil  Sections  and  Lantern  GDides, 
shown  on  the  screen,  in  illustration  of  his  paper. 


New  Fellow. — ^Mr.  William  Charles  Greaves  was  balloted  for  and 
elected  an  Ordinary  Fellow  of  the  Society. 

*  Scott»  Germinating  Spores  in  a  fossil  Fern-Sporangium,  New  Phytolog., 
ui.  (1904). 

t  Ci  Scott,  Sporangia  of  Stauropteris  OldhanUa,  New  Phytolog.,  iv.  (1904). 
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X. — On  the  Limits  of  Resolving  Power  for  the  Microscope 
and  Telescope, 

By  Edward  M.  Nelson. 

{Bead  March  ^ist,  1906.) 

It  cannot  be  admitted  that  the  theoretical  resolving  limits,  both 
for  the  telescope  and  the  microscope,  are  as  satisfactory  as  the 
scarce  of  to-day  requires.  As  the  telescope  and  the  microscope 
are  mei^^ariations  of  the  same  optical  instrument,  the  theoretical 
resolvine  jl^'mits  shoidd  be  the  same  for  both.     Few,  however,  will 

recognise  the  ia^jjntity  of  the  telescope  limit  of ^, — = — 

®  ^^  aperture  m  inches 

with  the  column  at'VJie  end  of  our  Journal  headed  "Limit  of 
Resolving  Power  in  lirife*  to  an  Inch  for  White  Light."  To  make 
diis  subject  at  all  intelligibi^^  to  microscopical  readers,  it  will  be 
necessary  to  trace,  very  briefly,  ^the  position  of  the  telescope  limit, 
and  we  may  well  take  this  first,  cLs^  its  investigation  predates  that 
of  the  microscope  by  some  forty  years:  .^ 

A  point  of  light,  such  as  a  star,  is  in:?  aged  both  in  a  telescope 
and  in  a  microscope  as  a  bright  disk  surrou.nded  by  alternate  dark 
and  bright  rings.  It  has  been  the  received  opiinion  that  the  radius 
of  the  &r8t  dark  ring  is  the  measure  of  the  limits  /or  the  separation 
of  a  double  star  by  a  telescope,  so  that  it  is  this  raaUus  which  must 
for  the  present  occupy  our  attention.  The  method  of  calculating 
this  radius,  when  the  aperture  of  the  telescope  is  sqt?are,  is  quite 
aimple,  but  it  will  suffice  for  our  present  purpose  to  tf/^^ept  the 
result,  and  refer  the  reader  to  text-books  for  the  proof.  It  has 
been  found  that,  when  the  aperture  is  square,  the  radius  of  the  £rst 
Oct.  17th,  1906  2  M 
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dark  ring  subtends  the  same  angle  at  the  centre  of  the  object- 
glass,  as  a  single  wave-length  does  at  a  distance  equal  to  the 
length  of  a  side  of  the  square  aperture  of  the  object-glass. 

The  length  of  the  radius  of  the  first  dark  ring  in  a  telescope  is 

c\f  ^ 

determined  by  the  formula  — ~,  where  c  is  a  coeflBdent,  \  the 

CL 

wave-length,  /  the  focus,  and  a  the  aperture  of  the  object-glass. 

The  value  of  \  for  white  light  will,  throughout  this  paper,  be  that 

suggested  by  Mr.  J.  W.  Gifford,  viz.  77^77  inch  =  5607  tenth 

metres. 

As  the  radius  of  the  first  dark  ring  subtends  an  angle  at  the 

c\ 
centre  of  the  object-glass  of  — ,  and  as  the  limit  for  the  resolving 

OL 

power  of  a  telescope  is  required  in  this  angular  measurement,  the 
quantity  /  may  for  the  present  be  disregwded.  Lastly,  we  come 
to  the  coefficient  c;  the  experimental  determination  of  this 
quantity,  both  for  the  telescope  and  for  the  microscope,  is  the 
subject  with  which  we  are  concerned  this  evening.  When  the 
aperture  is  square,  the  value  of  c  is  unity,  and  so  the  formula  just 

given  above  may  be  written    »  which  expressed  as  an  fiingle  is 

4" '55.    Theoretically,  then,  a  telescope,  with  a  equare  aperture, 
will  separate  any  double  star  whose  components  subtend  an  angle 
of  4"  •  55  divided  by  the  aperture  of  the  telescope  in  inches.    Now,   ^ 
as  the  object-glasses  of  telescopes  are  circular,  and  not   square^'^ 
mathematicians  have  integrated  this  quantity  for  a  circular  apej|? 
ture,  and  have  found  the  value  of  c  to  be  1*2197;  thereft^j^jifae 
theoretical  separating  limit  for  a  circular  aperture,  when  e  v  i»pi'essed  as 
an  angle,  is  5"  *  55,  or  one  second  more  than  that  for  a  sqr  aare  aperture. 
We  now  come  to  the  unsatisfactory  part  of  *•'  ulie  subject,  viz. 
the  practical  separating  limit  for    a  telescovi^  with  a  circular 
aperture  is  the  same  as  the  ihecreticai  limit^6"for  one  with  a  square 
aperture.     In  other  words,  the  theore*"-»'ical  limit  is  18  per  cent 
greater  than  it  ought  to  be !    The  t^^^orists  say  that  the  quantity 
determined  is  the  radius  of  the  f  °^^  dwrk  ring,  which  may  not 
necessarily  be  the  separating  lir-^it-     This  is  true,  but  if  the  radius 
of  the  first  dark  ring  be  exr^  '^^entally  determined,  it  will  be  found 
to  be  32  p.c.  smaller  tV    .^  ^^  theoretical  value.      What  would 
be  thought  of  the  ^^^r^^^^^^  ^^  gravitation  if  the  calculated 
distance  of  Mars  Sf^^!™.^^  ^^  32  p.a   too   great?     The 
theoretical  value^  ha4S  a  .  •  measurement  of  the  fiilt  dark  ring 
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4"  •  56 
Dean  of  Hereford,  was ,  this  being  the  theoretical  limit  for 

a  telescope  with  a  square  aperture,  and  this  is  the  limit  which 
practical  astronomers  still  use.* 

The  star  known  as  Ci  Lyrae  was  examined,  and  widely  sepa- 
rated, by  a  telescope  of  1*575  in.  aperture;  the  mean  distance  of 
ihe  components,  as  lately  determined  by  three  diflferent  observers, 
&  3" -045.     The  value  of  c  in  this  instance  is  therefore  1*053,  or 

4".  796 

in  angular  measure  it  is ,  a  result  not  differing  greatly  from 

a 

at  used  by  Dawes.    The  same  telescope  refused  to  separate  the 
•mponents  of  €a  Lyrse,  which  are  2"  *  28  apart.    Here  the  value  of 

is  0  •  7884,  and  the  angle  is .    The  true  telescopic  limit  lies, 

OL 

erefore,  between  these  two  results,  and  probably  nearer  the  first. 

Lord  Bayleigh,  experimenting  with  a  rectangular  aperture  and 

grating,  obtained  1  *  0923  for  the  value  of  c ;  the  greatest  distance 

he  grating  was  removed  from  the  telescope  was  196  in. 

The  author's  experiments  with  circular  apertures  and  gratings, 

it  distances  varying  from  90  to  700  yards,  gave  for  c  the  slightly 

imaller  value  of  1*0649.     Lastly,  we  have  Eayleigh's  theoretical 

imit  for  the  visibility  of  a  dark  bar  upon  a  light  ground,  which 

'ives  c  a  value  of  0  *  125  ;  its  value  as  practically  measured  appears 

be  0*42. 

The  theoretical  value  of   c  for  the  length  of  the  radius  of 

le  first  bright  ring  is   1  *  63 ;  its  value,  however,  as  practically 

determined  in  a  microscope,  is  1  *  16,  or  29  p.c.  less.     It  will  be 

lemembered  that  the  difference  between  the  theoretical  and  practical 

measurements  of  the  radius  of  the  first  dark  ring  with  a  telescope 

amounted  to  32  p.c,  and  now  we  have  a  very  similar  difference 

between  theory  and  practice  in  a  measurement  by  a  microscope. 

The  theoretical  length  of  the  radius  of  the  first  dark  ring  in  a 

c\f 
microscope  may  be  determined  from  the  telescope  formula ^ 

by  writing  for  the  diameter  of  the  telescope  objective,  a,  its  micro- 
scopical equivalent,  viz.  2  N.A.  /,  where  N. A.  stands,  as  usual,  for 
Uie  Numerical  Aperture.  The  quantity/  must  now  be  restored  to 
the  formula,  because  the  microscopical  limit  deals  with  linear 
measurements,  and  not  with  angular  quantities.     So  the  standard 

formula  for  the  telescope,  — —,  becomes  ^  ^  . , 

As  we  shall  be  dealing  with  a  resolving  limit  expressed  in 
"  lines  to  the  inch,"  the  reciprocal  of  this  quantity  will  be  re- 

*  The  Dean  used  a  slightly  larger  wave-length ;  this  makes  the  quantity  4"*  56 
initMd  of  4"*  55,  ae  ahove. 

2  M  2 
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quired,  and  a  further  simplification  may  be  effected  by  writing  tc 

c\  f 
for  the  reciprocal  of  \.    The  telescopic  formula  — —  is  therefore 

2N A  /c 

expressed  by  its  microscopic  equivalent '—^    (the  numerical 

c 

value  of  K  being  45,287).     If  now  c  be  made  equal  to  unity,  for  a 

square  aperture,  2  N.A.  k  is  precisely  identical  with  the  formula  of 

Professor  Abbe,  based  upon  his  spectrum  theory,  the  numerical 

value  of  which  is  given  in  the  "  Table  of  Resolving  Limits  "  at 

the  end  of  our  Journal  (see  No.  5  in  the  following  table). 

So  long  as  the  investigation  proceeds  upon  the  lines  of  the 
spectrum  theory,  it  matters  not  an  iota  whether  the  objective  be 
square  or  round  (both  in  the  telescope  and  microscope  with  a  square 
aperture  the  line  of  separation  must  be  placed  parallel  to  a  side  of 
the  square),  for  that  table  of  microscopical  limits  only  holds  good 
when  an  objective  is  illuminated  by  a  narrow  pencil  of  extreme 
obliquity,  and  only  a  small  portion  at  the  opposite  ends  of  a 
diameter  of  an  object-glass  is  utilised — under  wMch  conditions  the 
resultant  limit  must  be  the  same  whether  an  objective  is  square  or 
round,  and  to  integrate  the  action  of  interference  over  the  circular 
aperture  would  be  labour  wasted. 

An  astronomer  is  consistent,  for  he  says  that  the  theoretical 
limit  for  his  telescope  is  so  much,  but  that  if  it  had  a  square  aper- 
ture, theory  points  out  that  it  would  be  able  to  show  him  still  finer 
detail  in  an  object ;  but,  for  some  unexplained  reason,  his  telescope 
with  a  circidar  aperture  does  in  practice  show  him  the  detail  theory 
assigns  to  a  square  aperture.  An  Abbe  theorist,  on  the  other  hand, 
is  wholly  inconsistent,  for  he  contends  that,  although  the  aperture 
of  his  objective  is  circular,  the  theoretical  limit  for  its  resolving 
power  must  be  that  for  a  square  aperture. 

The  experimental  results  and  the  theoretical  values  detailed 
above  are  arranged  in  the  following  synoptic  table,  where  each 
telescopic  experiment  has  its  microscopic  equivalent  adjoined,  and 
vice  versd.  The  telescope  limit  is  given  in  seconds,  which  must  be 
divided  by  the  aperture  of  the  object-glass  in  inches.  The  micro* 
scope  limit  is  given  in  the  "  number  of  lines  to  the  inch  "  that 
an  objective  of  N.A.  1*0  will  resolve  with  a  full  cone,  and  with 
white  light ;  to  adapt  it  to  any  other  objective  whose  N.A.  dififers 
from  unity,  it  must  be  multiplied  by  the  N.A.  of  that  objective. 

The  experiments  with  artificial  double  stars  did  not  prove 
satisfactory  until  the  holes,  which  were  0  •  01  in.  in  diameter,  were 
removed  to  at  least  200  yards  from  the  telescope,  so  that  the 
holes  themselves  should  subtend  very  small  angles.  The  first  dark: 
ring  No.  2  was  measured  by  removing  an  artificial  double  star  bom. 
a  telescope  until  the  dark  rings  made  contact ;  the  distance  of  the 
telescope  from  the  star  was  then  measured,  and  the  separation  of  the 
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stars  being  known,  the  angle  was  found.  The  bright  ring  No.  4 
was  measured  by  a  microscope  with  a  screw  micrometer.  With 
reference  to  Nos.  6  and  7,  the  telescope  would  doubtless  divide 
a  2" '85  star,  indicating  a  4" '5  limit,  and  an  unsuccessful  search 
was  made  for  one  upon  which  to  experiment.  Late  measure- 
ments of  €i  and  €a  LyrsB  were  kindly  supplied  by  Mr.  Lewis,  of 
Greenwich.    No.  13  was  very  diflBcult  to  measure,  and  the  value 


Telescope*  >  Mlcroecopef 
ek  2  N.A.  K 

a  e 


1.  Radios,  first  dark  ring  for  circular  aper-l 

ture  (Airy  theory)      .         .         .         .  f 

2.  Radius,  first  dark  ring  for  circular  aper-^ 

ture,  as  measured  .  / 

3w  Radius,  first  bright  ring  for  circular  aper-| 

ture  (Airy  theory)      .         .  .  / 

4.  Radius,  first  bright  ring  for  circular  aper-1 

ture,  as  measured 

5.  Dawes*  empirical  limit  =  theoretical  for 

a  square  aperture  =  Abbe's  table  (at 
the  end  of  the  Journal) 

6.  €,  Lyr»,  wheneasUy  separated   i^^!^^  \ 

7.  f,  Lyne,  not  separated  .         .    XTS'bS^) 
8-  Artificial  double  stars  at  800  yds.  distance,  \ 

circular  aperture / 

9.  Rayleigh's  experiments  with  gratings  and 
rectangular  aperture,  greatest  distance 
196  in.    Mean  value  .... 

10.  Author's  experiments  with  gratings  and 

circular  aperture  at  90  to  700  yards. 
Mean  value 

11.  Rayleigh's  theoretical  limit  for  dark  bar 

on  bright  ground 

12.  Mean  vidue  for  dark  bar,  measured  by 

circular  aperture  at  800  yards  .  j ' 

13.  Mean  value  for  dark  bar,  measured  by  a) ' 

microscope / 

14.  Maximum  number  of  lines  resolved  by\ 

Mr.  A.  A.  C.  Merlin  .         .  ./I 

15.  Value  adopted  in  Table   of  "Working\{ 

Limits" / 


1-2197 
0-8266 
1-68 
1-1697 

10000 

1-068 
0-7884 

0-9967 
10923 

10649 

0-126 

0-42 

0-8718 

1-0962 

1-3000 


6" 
8" 
7" 
6" 

4" 

4" 
8" 

4" 
4" 


0" 
1" 
1" 
4" 
6" 


666 
766 
42 
282 


74,800 

110,000 

66,600 

78,100 


666         90,674 


796 
691 

686 
976 


86,000 
116,000 

91,000 
82,900 


86  86,100 

669  !  726.000 

918  j  216,000 

691  244,000 

988  82,700 

921  69.672 


*  Angular  subtense  of  interval  separated  by  1  in.  of  aperture, 
t  Number  of  lines  resolved  by  an  objective  of  N.A.  1*0  with  white  light  and 
fuU  cone. 

here  given  is  probably  a  little  too  small.  It  is  important  to 
microscopists,  because  it  forms  the  basis  for  the  correction  for  anti- 
point  in  micrometrical  measurements.^ 

X  Should  any  one  wish  to  experiment  further  in  this  direction,  the  foUowing 
formulae  wiU  be  useful :  To  find  the  value  of  c  from  an  angle,  multiply  the  number 
of  seconds  by  0-21966 ;  to  reduce  c  to  an  ang^e,  multiply  c  by  4-6646 ;  to  find  the 
value  of  c  from  the  number  of  lines  resolved,  divide  90674  by  the  number  of  Unes, 
and  conversely  to  find  the  number  of  lines  resolved  from  c,  divide  90674  by  c. 
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We  now  come  to  the  experiments  which  are  of  primary  im- 
portance to  microscopiats.  No.  14  is  an  example  of  what  can  be 
done  with  keen  vision,  the  best  lenses  and  apparatus,  and  expert 
manipulation.  Mr.  Merlin  has  resolved  the  Amphipleura  pelltmda 
with  a  long  tube  apochromatic  i  of  0  •  98  N. A.,  and  wiQi  a  fuU 
cone  from  an  apochromatic  condenser,  using  a  Gifford's  F  line- 
screen.  His  mean  result  with  several  objectives  gives  c  a  value 
of  1-187,  an  angle  of  5" -41,  and  76,300  lines  to  an  inch.  This 
last  value  and  that  in  No.  14  are  for  white  light ;  they  have  been 
deduced  from  results  kindly  given  by  Mr.  Merlin,  and  obtained 
by  him  with  a  Giflford's  screen.  These  are  exceptionally  high 
results,  which  cannot  be  approached  by  the  ordinary  microscopist, 
with  a  good  outfit  and  with  fair  experience.  However,  it  will  be 
found  quite  easy,  with  a  Gififord's  F  line-screen  and  an  ordinary 
parafl&n  lamp  with  a  J-in.  wick,  to  see  Grayson's  25,000-band  with 
the  long  tube  24  mm.,  and  the  55,000-band  with  the  apochromat 
12  mm.  A  Leitz  short  tube  No.  6  will  show  the  60,000  very 
strongly,  and  the  No.  7  the  70,000  nearly  as  strongly.  Eesults 
such  as  these  ought  to  be  within  the  grasp  of  every  microscopist 
engaged  upon  serious  work. 

The  improvements  in  the  optical  portions  of  telescopes  and 

microscopes  consist  in  the  increase  of  the  -—^ ratio.    The 

^  focus 

earliest  achromatics   by  John  Dollond  had  apertures  equal   to 

^;  those  by  Thomas  Cooke  were  ^ ;  the  last  Greenwich  telescope 

/  f       f 

IS  f^ ;  Zeiss  apochromats  are  :=^  to  f=.     As  the  denominators  be- 
1^  12       15 

come  smaller,  the  diflBculties  opticians  have  to  overcome  enormously 

f 

increase.      In  camera  lenses  a  modem  anastigmat    at  "^  yields 

8 

sharper  definition  than  an  old  rapid  rectilinear  did  at  -y,.     But 

what  are  we  to  say  of  microscopical  apertures?    Any  lens  of 

0'5  N.A.  has  an  aperture  ot"^,  and  similarly,  a  lens  of  N.A.  1*0 


f 
has  an  aperture  of  ^. 


In  the  face  of  these  facts,  it  can  hardly  be  expected  that  the 
practical  telescope  limit,  where  c  is  a  trifle  less  than  unity,  can  be 
maintained  as  a  microscope  limit. 

Passing  on,  an  answer  must  be  found  for  the  important  question. 
What  are  the  actual  telescope  and  microscope   limits?    Is  the 

5".  55 
Airy  theoretical  limit  of to  be  accepted,  or  is  the  Dawes' 


On  the  Limits  of  Resolving  Power,     By  E.  M.  Nelson,   527 

4"  •  55 

practical  limit  of to  remain,  or  is  a  new  value  to  be  found  ? 

a 

In  reply,  first,  the  theoretical  limit  may  be  dismissed  at  once,  as 
being  quite  hopeless.  The  physical  nature  of  the  image  at  the 
focal  point  is  not  yet  fully  understood,  consequently  the  mathe- 
matical deductions  do  not  agree  with  the  practical  results. 
Secondly,  it  is  probable  that  Dawes'  limit,  which  has  proved 
serviceable  for  so  many  years,  will  require  a  very  slight  modifica- 
tion on  account  of  the  improvement  in  the  correction  of  modem 
telescope  object-glasses.  It  might  be  suggested  that  4"  *  5,  divided 
by  the  aperture  of  the  object-glass  in  inches,  would  more  nearly 
represent  the  separating  power  of  the  best  telescopes  at  the  present 
time — ^this  gives  c  a  value  of  0*988.  With  regard  to  the  micro- 
scope limit,  it  is  not  to  be  expected  that  objectives,  possessing 

such  a  large  -^ ratio  as  those  of  a  microscope,  can  have 

a  limit  equal  to  those  for  a  telescope,  with  a  ratio  which  is  ten,  or 
twenty,  times  smaller. 

Now  the  microscope  limit,  printed  at  the  end  of  the  Journal, 
is  a  limit  for  a  certain  class  of  physical  experiments  performed 
with  a  microscope  when  used  in  a  certain  manner,  and  it  in  no 
way  represents  a  limit  for  a  microscope  when  legitimately  used  for 
the  purposes  for  which  it  is  intended.  A  microscope  objective 
diflTers  from  a  telescope  object-glass,  inasmuch  as  a  telescope 
object-glass  is  always  used  at  iv31  power,  not  so  a  microscope 
objective ;  the  greater  part  of  practical  work  is  done  with  a  half 
or  three-quarter  cone  of  illumination,  and  only  in  exceptional  cases 
is  this  l«^t  amount  exceeded.  Excepting  very  low  powers,  it  is 
only  objectives  of  the  highest  excellence  that  will  stand  a  |  cone, 
and  the  best  oil-immersions  will  not  stand  even  this.  No  physicist 
has,  so  far  as  I  am  aware,  offered  any  explanation  of  the  pheno- 
menon. They  have  all,  with  the  exception  of  the  late  Professor 
Abbe,  treated  the  microscope  lens  as  if  it  were  a  telescope  object- 
glass,  with  the  light  spread  over  its  entire  surface.  Professor 
Abbe,  on  the  other  hand,  ignored  the  centre  (in  fact,  he  went  so  far 
as  to  recommend  for  the  highest  class  of  work  that  it  should 
be  stopped  out),  and  confined  his  investigation  to  the  two  small 
areas  at  either  extremity  of  a  diameter  of  the  aperture.  It  is 
upon  this  investigation  that  the  table  of  limits,  printed  at  the  end 
of  the  Journal,  is  based. 

A  biologist  reports  to  a  society  the  discovery  of  some  minute 
structure,  stating  that  it  was  made  with  a  j^  of  1*3  N.A.,  with- 
holding the  important  fact  that  he  had  only  used  a  third  of 
the  aperture  of  his  lens,  having  illuminated  the  object  with  a 
cone  of  0*4N.A.  from  an  ordinary  Abbe  condenser.  This  is  a 
typical  case  of  daily  occurrence.     Suppose,  now,  an   astronomer 
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stated  that  he  had  observed  a  minute  rill  on  the  moon  with  his 
8-in.  achromatic,  and  withheld  the  information  that  the  aperture 
had  been  stopped  down  to  3  in.  Now,  as  an  8-in.  will  show  a 
rill  on  the  moon  f  of  a  mile  wide,  and  a  3-in.  a  rill  1|  miles  wide, 
his  statement  would  not  be  of  much  value,  for  his  audience  will 
think  he  is  talking  about  a  rill  §  of  a  mile  wide,  whereas  the  one 
he  saw  must  have  been  at  least  2^  times  wider. 

As  it  is  impossible  to  practically  use  the  full  aperture  of 
most  microscope  objectives,  a  table,  constructed  upon  an  assump- 
tion that  a  narrow  portion  at  the  periphery  of  a  lens  is  the  de- 
termining factor  for  the  limit,  can  only  lead  to  wrong  conclusions. 
If,  to  refer  back  to  our  hypothetical  astronomer,  it  had  been  the 
accepted  practice  in  the  astronomical  world  to  diminish  the 
aperture  of  a  telescope  object-glass  2^  times  before  estimating  its 
limit,  no  false  impression  woidd  have  been  produced  among  the 
audience ;  but  the  audience  of  the  biologist,  on  the  other  hand, 
having  been  informed  by  the  table  at  the  end  of  the  Journal  that 
the  screen  limit  for  a  I'S  KA.  is  135,800  lines  to  an  inch,  is 
led  to  believe  that  the  discovered  structure  is  much  smaller  than 
it  really  is.  In  the  Journal  for  1893,  p.  17,  there  is  a  table,  "con- 
structed to  meet  the  every-day  wants  of  the  practical  microscopist," 
which  gave  the  resolving  limit  for  objectives  with  a  J  cone ;  k  was 
46,666,  and  c  was  1  •  333,  therefore  the  limit  for  N.A.  1  •  0  was  70,000 
lines  to  an  inch.  During  the  thirteen  years  since  that  table  was 
written,  although  apochromatic  objectives  remain  pretty  much  as 
they  were  then,  cheap  semi-apochromats  have  bc^n  greatly  im- 
proved, and  some  containing  fluorite  can  now  be  purchased  at  a 
very  moderate  price,  which  in  point  of  excellence  run  even 
apochromats  very  closely.  In  this  interval,  too,  Mr.  H.  J.  Grayson 
has  produced  his  wonderful  band-plates,  which  have  greatly  aided 
the  practical  establishment  of  a  more  accurate  limit.  It  was 
thought  better  to  draw  up  a  new  table,  for  the  same  purpose  as  the 
old ;  and  as  it  was  to  be  a  table  of  "  working  limits,"  rather  than 
one  of  absolute  limits,  c  was  made  1 '  3,  so  the  difference  between 
the  two  tables  is  not  great.  The  limit  in  the  following  table 
will  only  be  exceeded  by  a  very  few  apochromats  of  super-excellent 
quality. 

A  reference  to  the  table  shows  that  the  structure  discovered  by 
our  biologist  must  have  been  a  good  deal  less  than  104,500  lines 
to  the  inch,  because  that  figure  is  the  screen  limit  for  a  1*3  N. A. 
with  nearly  a  ^  cone,  and  that  if  this  quantity  be  halved,  for,  say,  a 
§  cone,  the  result  will  not  be  so  very  far  from  the  truth. 

It  would  be  an  excellent  plan  if  the  announcement  of  any 
microscopical  discovery  were  accompanied  not  only  with  a  descrip- 
tion of  the  objective  and  magnifying  power,  as  at  present,  but  also 
with  the  Grayson  band  resolved,  without  the  alteration  of  any  of 
the  adjustments  except  the  focus  :  e.g.  an  investigator  having  madts 


On  the  Limits  of  Resolving  Power.    By  E,  M.  Nelson,     529 


ITnxnttrioAl 

e~ 

k 

=  1-8 

Working  LimiU 

c 
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1 
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Blue  Light. 

^^^&l 

W.A. 

e 

Number  of  lines 

Nunber  of  lines 

Number  of  lines 

N.A. 

Inxiiiln. 

in^mm. 

in  ,ivin.'|in,\imm. 

in, bin. 

in^mm. 

0026 

17 

7 

20 

8 

24 

10 

•0004 

620 

0050 

35 

14 

40 

16 

49 

19 

•0016 
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0  075 

62 

21 

60 

24 

73 

29 

•0088 

17-3 

0100 

70 

27 

80 

32 

98 

38 
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87 

84 
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40 
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48 

•0092 
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41 
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47 
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58 

•013 

8^7 
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48 
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67 
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81 
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464 
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•13 

27 
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192 

•16 
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866 

144 
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•16 

2^5 
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888 
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•18 

24 

0-575 
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462 
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•20 

23 
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•21 

2^2 

0-625 
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317 
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a  discovery,  should  remove  the  slide  and  place  a  Grayson's  band- 
plate  upon  his  stage,  and  see  which  band  was  resolved,  without 
disturbing  the  illumination  or  any  of  the  adjustments  except  the 
focus.  The  discovery  should  be  recorded  as  follows :  Structure 
seen,  oil  immersion  X  N.A.  1*3,  comp.  ocular  12,  x  1500,  Gifford 
screen,  Grayson  band  60.000.  A  statement  such  as  this  clears  the 
announcement  of  all  ambiguity,  and  it  becomes  apparent  that 
either  his  objective,  apparatus,  or  eyesight  must  have  been  defective, 
or  else  a  small  cone  of  illumination  was  employed.  But  in  the 
absence  of  any  such  additional  information,  the  conclusion  one 
would  naturally  come  to,  with  the  table  of  limits  printed  at  the 
end  of  the  Journal  before  them,  would  be  that  the  capacity  of  the 
investigator's  apparatus  was  about  135,000  to  the  inch. 

The  statement  made  in  my  former  paper,*  to  the  effect  that  a 
screen  did  not  make  any  difference  in  the  limit  with  apertures 
higher  than  0*8  N.A.,  requires  correction.  I  have  altered  my 
opinion  with  regard  to  the  effect  of  the  blue-green  screen.  The 
experiments  upon  which  the  previous  statement  was  based  were 
perfoimed  with  a  light  from  a  ^-in.  paraffin  wick,  but,  in  order  to 
bring  out  the  effect  of  a  screen,  a  much  more  powerful  illuminant 
is  required.  An  ordinary  acetylene  bicycle  lamp  will  be  found  an 
admirable  illuminant  for  high  power  microscopical  work  with 
screens.  I  believe  the  photographic  limit  with  a  wave-length  of 
0*4 /Lt  is  too  high,  the  true  photographic  limit  being  much  the 
same  as  the  screen  limit. 

Probably  the  strongest  resolving  lens  in  existence,  for  its  aper- 
ture, is  the  Zeiss  long  tube  apochromatic  4  mm.  This  lens  will 
visually  resolve,  with  a  screen,  the  Amphipleura  pelltidda,  but  no 
one  has  ever  heard  or  seen  a  photograph  of  Grayson's  120,000 
band  taken  with  this  lens,  which,  according  to  the  0*4  /a  wave- 
length photographic  table,  is  within  its  grip. 

It  will  be  seen  that  this  table  differs  in  form  from  that  at  the 
end  of  the  Journal.  First,  the  three  columns  of  equivalents  in 
angular  aperture  are  omitted.  The  information  that  an  oil-immer- 
sion of  40^  of  aperture,  a  lens  which  is  not  made,  and  never  has 
been  made,  is  the  equivalent  of  a  water-immersion  of  46®  2',  which 
is  also  a  lens  that  has  never  been  made,  was  thought  to  be  hardly 
worth  the  space.  In  place  of  these  three  columns,  the  number  of 
lines  in  the  -j^  of  a  millimetre  are  given.  The  total  number  of 
figures  has  been  reduced,  by  giving  the  number  of  lines  in  the 
"j^^  of  an  inch,  which  in  no  way  impairs  the  usefulness  of  the  table. 

N  A 
W.A.  is  equal  to  — ^— *  :  this  equivalent  is  used  at  the  head  of  the 

columns  of  illuminating  and  penetrating  powers ;  these  functions 
of  a  lens  depend  upon  the  amount  of  aperture  utilised,  and  not  upon 

♦  This  Journal,  1893,  p.  ^6. 
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the  total  aperture  of  the  lens,  which  in  most  cases  can  never  be 
utilised.  The  table  has  been  arranged  according  to  ascending, 
instead  of  descending  values  of  N.A.  Limits  are  given  for  eadk 
0-025  KA.,  from  0  to  1  0,  after  that  for  each  0'05  KA.  In  the 
table  at  the  end  of  the  Journal  the  low  apertures  advance  by 
0  05  NA.,  and  the  wider  apertures  by  0*01;  the  result  being, 
that  the  percentage  of  the  difTerences  in  the  number  of  lines  to  an 
inch,  in  the  low  apertures,  is  very  great,  and  in  the  wide  apertures 
very  smalL  At  0 •  2  N.A.  it  is  as  much  as  25  p.c,  and  at  1  -4  N.A. 
it  is  0*7  p.c.  The  plan  adopted  in  the  present  table  tends  to  level 
up  these  differences,  for  at  0*2  N.A.  it  is  11  p.c,  and  at  1*4  KA. 
it  is  3^  p.c. 

A  table  somewhat  similar  to  this  has  been  of  much  service  to 
the  author.  This  new  one  has  been  put  forward  in  the  hope  that 
it  may  be  foxmd  useful  by  some  of  the  Fellows  of  this  Society. 
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XI. — On  the  Influence  on  Images  of  Gratings  of  Phase-Differences 
amongst  their  Spectra, 

By  J.  Eheinbebg. 

(Bead  June  90th,  1906.) 

Some  interesting  points  in  regard  to  the  above  subject  are  brought 
forward  by  Dr.  Karl  Strehl,  of  Erlangen,  in  the  "  Zeitschrift  fur 
wissenschaftliche  Mikroskopie  "  of  last  September. 

In  his  booklet  on  the  "  Theory  of  Microscopic  Vision/'  pub- 
lished in  1900,*  Dr.  Strehl  has  referred  to  phase-differences  occurring 
in  the  diffraxition  spectra  of  complementary  structures.  He  there 
applies  Babinet's  principle,  reasoning  that,  since  the  transparent 
portions  of  the  two  complementary  structures  together  make  up  a 
surface  of  even  illumination,  the  diffraction  spectra  of  the  two 
complementary  structures  must  together  be  equivalent  to  the 
difliiction  spectrum  which  the  evenly  illuminated  surface  would 
give,  viz.  a  single  undiffracted  maximum.  From  which  it  follows 
that,  whilst  the  zero  maximum  in  the  two  sets  of  spectra  would  be 
in  the  same  phase,  all  the  other  maxima  would  have  to  cancel  out, 
and  would,  therefore,  be  opposed  to  each  other  in  phase. 

He  now  shows  how  this  fits  in  with  the  experiments  and  results 
forming  the  subject  of  my  two  notes  to  this  Joumal,t  which  he 
reviews. 

To  follow  matters  more  clearly,  it  may  be  useful  to  briefly 
re-state  to  what  differences  in  phase  are  due,  as  they  arise  from 
two  distinct  and  different  causes,  viz. : — 

1.  The  phase- differences  in  the  diffra^iion  spectra  of  gratings 
which  arise  from  the  position  of  the  grating  on  the  stage  of  the 
Microscope,  and  which  were,  I  believe,  first  pointed  out  by  R.  T. 
Glazebrook. 

Given  a  grating,  so  placed  that  one  of  its  slits  is  on  the  optic 
axis  of  the  Microscope.  If  illuminated  by  plane  waves,  diffraction 
spectra  will,  of  course,  be  formed  in  the  back  focal  plane  of  the 
objective.  Shift  the  grating  in  the  stage  through  half  a  grating 
interval,  so  that  one  of  its  bars  is  on  the  optic  axis.  Whilst  the 
grating  is  shifted,  and  its  image  in  the  view  plane  is  shifted,  the 
diffraction  spectra  retain  their  position  unaltered ;  the  movement  of 
the  image  in  the  view  plane  is  accounted  for  by  the  changes  of 
phase  which  occur  in  the  spectra. 

Professor  Everett  showed  that,  whilst  the  grating  moves  through 

*  The  Blaesings  Universitats-Bucbhandlung  Erlangen. 
t  1904,  pp.  888-390;  1905,  pp.  162-166. 
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one  grating  interval  on  the  stage,  the  zero  maximum  of  the  dif- 
fraction spectra  remains  unchanged,  the  first  maximum  passea 
through  one  complete  phase  period,  the  second  maxima  through 
two  complete  phase  periods,  the  third  through  three  periods,  and 
so  on.  From  which  it  is  readily  seen  that  if  a  grating  has  been 
moved  by  exactly  half  a  grating  interval,  the  zero,  second,  fourth,, 
and  every  alternate  maximum  will  have  the  same  phase  as  before,, 
whilst  there  will  be  a  difference  in  the  phase  of  the  first,  third,  and 
every  alternate  maximum  of  exactly  half  a  phase  period. 

2.  The  phasendifferences  in  the  spectra  of  gratings,  which  depend 
on  the  relative  vjidth  of  the  slits  to  the  bars,  as  first  pointed  out  by 
Mr.  A.  E.  Conrady. 

That  in  the  difihitu^tion  spectrum  arising  from  a  star  disk — and, 
therefore,  also  in  that  of  a  single  slit — ^there  is  a  phase-difference 
of  half  a  period  between  consecxitive  maxima,  was,  it  appears,  first 
shown  by  Sir  Greorge  Airy. 

If  we  plot  out  the  position  of  the  difiraction  maxima  of  a 
regular  grating  on  the  curve  of  diffraction  pattern  of  one  of  its  slits,, 
then  the  maxima  which  are  situated  between  the  first  and  second,, 
(x*  between  the  third  and  fourth  minima  of  the  single  slit  pattern, 
will  differ  by  just  half  a  phase  period  from  those  that  are  situate 
between  the  two  first  minima,  or  between  the  second  and  third,  or 
fourth  and  fifth  minima  of  the  single  slit  pattern. 

The  relative  width  of  the  slits  to  the  bars  determines  the 
position  of  the  maxima  of  the  grating  on  the  diffraction  pattern  of 
one  of  its  slits. 

Whenever  the  slits  are  wider  than  the  bars,  then  one  diffracted 
maximum  only  is  formed  between  the  centre  and  the  first  minimum 
of  the  single  slot  pattern.  From  which  it  follows  that  in  this  case 
die  first  maximum  of  the  grating  and  the  central,  zero,  or  undif- 
fracted  maximum  are  alike  in  phase,  whilst  the  second  maximum 
will  differ  by  half  a  phase  period. 

When  the  bars  are  wider  than  the  slits,  then  two  or  more  of 
the  diffracted  maxima  of  the  grating  fall  between  the  centre  and 
first  minimum  of  the  single  slit  pattern.  Such  maxima  will  be  in 
the  same  phase  as  the  central  or  zero  maximum. 

In  the  photographs  appended  to  my  last  note,  an  example  is 
seen  of  the  effects  which  may  be  produced  by  these  phase-differ- 
ences, in  the  case  of  a  reciprocal  grating  in  which  the  ratio  of  the 
ahts  to  the  bars  is  1-2  in  the  upper,  and  2-1  in  the  lower  half. 
Although  in  a  reciprocal  grating  the  position  of  the  slits  in  the 
upper  half  corresponds  to  the  position  of  the  bars  in  the  lower  half, 
when  all  but  the  first  and  second  maxima  are  blocked  out  in  the 
back  focal  plane  of  the  objective,  the  image  in  the  view  plane 
shows  the  sUts  in  both  upper  and  lower  part  of  the  grating  coin- 
ciding in  position. 

Dr.  Strehl's  method  of  explaining  this  is  as  follows  : — ^Pointing 
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out  that  a  reciprocal  grating  consists  of  two  complementary  struc- 
tures, and  assuming  that  the  grating  lies  on  the  stage,  so  that  one 
of  the  comparatively  narrow  slits  in  its  upper  half  is  on  the  optic 
axis,  then  the  zero,  first  and  second  maxima,  are,  as  we  have  seen 
above,  alike  in  phase.  Call  them  +  +  +.  Now  if  one  of  the 
comparatively  wide  slits  in  the  lower  half  of  the  grating  were  on 
the  optic  axiSy  then,  as  we  have  seen  above,  the  second  maximum 
would  differ  in  phase  from  the  zero  and  first  by  half  a  phase 
period,  so  the  three  maxima  would  be  represented  by  +  +  — . 
But  we  cannot  have  one  of  the  slits  in  both  upper  and  lower  half 
of  the  reciprocal  grating  in  the  optic  axis  at  the  same  time,  for  if 
a  slit  of  the  upper  half  lies  on  the  axis,  then  a  bar  of  the  lower 
half  must  be  there.  That  comes  to  the  same  thing  as  if  the  lower 
half  of  the  grating  had  been  shifted  by  half  a  grating  interval,  and 
this  change  in  position,  as  was  shown  under  (1),  necessitates  half  a 
phase  period  difference  in  the  first  spectrum,  whilst  the  second 
remains  unchanged.    Consequently,  we  actually  have  the  phases 

of  the  lower  half  of  the  grating  H ,  i.e.  the  zero  spectrum 

remains  in  the  same  phase  as  that  of  the  upper  half  of  the  grating, 
whilst  the  other  spectra  are  opposed  in  phasa 

All  except  the  zero  maximum  cancel  out,  just  as  from  Babinet's 
principle  we  should  be  led  to  expect. 

It  will  be  seen  that  Dr.  Strehl  has  thus  in  a  particularly  simple 
way  harmonised  specific  results  with  the  general  theory  of  diffrac- 
tion by  complementary  structures. 
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a,  BmbryologT.t 

Inheritance  of  Coat  Colonr  in  Horses.^— C.  G.  Hurst  has  inferred 
from  an  examination  of  Weatherby's  "(General  Stud  Book  of  Race 
HoiBes*^  that  in  modern  thoroughbred  horses  chestnut  colour  is  a 
Hendelian  recessive  to  bay  and  brown,  which  are  dominant  characters. 
The  consideration  of  other  colours  being  excluded,  bays  and  browns  are 
of  two  kinds : — (a)  Those  that  when  mated  with  chestnuts  will  give 
no  chestnut  offspring  ;  (b)  Those  that  when  mated  with  chestnuts  will 
give  on  an  average,  half  their  offspring  chestnuts  and  the  remainder 
bays  and  browns.  Similarly,  the  recessive  chestnuts,  variously  extracted 
from  the  dominant  bays  ana  browns,  breed  true,  as  a  rule,  when  mated 
together,  without  reversion  to  their  bay  or  brown  ancestors.  Nine 
exceptions  were  found  in  1104  cases,  and  these  may  be  due  to  errors  in 
the  records. 

The  late  Professor  W.  F.  B.  Weldon  §  studying  the  same  subject 
reached  the  following  conclusions  : — 

1.  No  simple  Mendelian  view  of  the  relation  between  chestnut,  bay, 
and  brown,  regarding  chestnut  as  a  simple  recessive,  can  be  maintained. 

2.  The  chs^ce  of  getting  a  chestnut  foal  from  a  chestnut  mare  is  noc 
constant  for  sires  of  any  colour  whatever,  and  there  is  no  indication  that 
sires  of  any  colour  can  be  sorted  into  groups  such  that  those  in  each 
group  will  give  chestnut  foals  in  a  Mendelian  proportion  when  mated 
with  chestnut  mares. 

*  The  Society  are  not  intended  to  be  denoted  by  the  editorial  *'  we/'  and  they 
do  not  held  themselves  responsible  for  the  views  of  the  authors  of  the  papers 
noted,  nor  for  any  claim  to  novelty  or  otherwise  made  by  them.  The  object  of 
thii  murt  of  the  J  oomal  is  to  present  a  summary  of  the  papers  as  actually  pub- 
lished, and  to  describe  and  illustrate  Instruments,  Apparatus,  etc.,  which  are 
citi^er  new  or  have  not  been  previously  described  in  this  country. 

t  This  section  includes  not  only  papers  relating  to  Embryology  properly  so 
called,  but  aJso  those  dealing  with  Evolution,  Development,  Keproduotion,  and 
allied  subjects. 

X  Proc.  Roy.  Soc.,  Series  B,  Ixxvii.,  No.  B519,  pp.  888-94. 

I  Tom.  cit,  pp.  894-8. 
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3.  These  points,  together  with  the  values  for  parental  and  grand- 
parental  correlations  already  given  by  Professor  Pearson,  m&e  it 
probable  that  the  facts  of  inheritance  of  coat  coloor  in  horses  can  be 
expressed  in  terms  of  the  hypothesis  outlined  by  Mr.  Galton  in  1872. 

Hurst  replies  to  these  objections. 

Heredity  of  Hair-length  in  Guinea-pig.* — ^W.  E.  Castle  and 
A.  Forbes  find  that  while  long-haired  and  short-haired  conditions  are 
sharply  alternative  to  each  other  in  heredity,  the  gametes  formed  by 
cross  breeds  are  not  in  all  cases  pure.  Fr^uently  they  consist  of  a 
blend  or  a  mixture  of  the  two  alternative  conditions,  constituting  in 
effect  a  new  condition  intermediate  between  the  other  two.  This  is  in 
accordance  with  the  results  obtained  for  other  characters,  e.g.  albinism, 
alternative  in  heredity.  It  is  concluded  that  gametic  purity  is  not 
absolute,  even  in  sharply  alternative  inheritance. 

Origin  of  Polydactylous  Race  of  Guinea-pigs.f— W.  E.  Castle, 
having  found  that  in  guinea-pigs  not  infrequently  a  fourth  digit,  or 
"  extra  toe,**  occurs  on  the  hind  limb,  set  himself  the  task  of  establishing 
a  race  of  four-toed  examples.  This  was  successfully  accomplished  from 
the  progeny  of  a  single  polydactylous  individual,  and  the  present  paper 
gives  a  detailed  account  of  how  it  was  done.  It  is  evident  from  fstcts 
submitted  that  the  inheritance  of  the  extra  toe  is  not  a  case  of  simple 
Mendelian  dominance ;  most  polydactylous  narents  in  mating  with 
normal  individuals  give  a  mixture  of  normal  and  polydactylous  offspring, 
rarely  equal  to  each  other  in  number — the  expectation  if  one  parent  be 
a  Mendelian  heterozygote  and  the  other  pure.  There  is,  however,  some 
evidence  of  Mendelian  segregation,  and  on  the  whole  it  seems  probable 
that  the  extra  toe  is  inherited  in  a  manner  intermediate  between  blending 
and  alternative  inheritance. 

Theory  of  Development.^  —  W.  Wedekind  propounds  a  theory 
according  to  which  alternation  of  generations  was  universally  the  most 
primitive  form  of  ontogeny,  dj  a  process  of  constant  abridgment 
"  metamorphosis  **  has  arisen  therefrom,  and  through  continuous  accelera- 
tion of  the  ontogeny  "  direct  development  **  has  ensued  from  alternation 
of  generations  and  metamorphosis.  "  Direct  development  is  everywhere 
the  secondary  process,  which,  in  consequence  of  its  great  rapidity,  is 
well  nigh  incomprehensible.**  This  theory  is  briefly  enunciated,  and 
the  advantages  and  difSculties  in  the  way  of  its  acceptance  are  considered. 
Further  development  in  fuller  detail  is  promised  in  connection  with  the 
author*s  theory  of  parthenogenesis  and  determination  of  sex  in  higher 
animals. 

Aortic  Arches  in  Mammals.S — F.  T.  Lewis  has  investigated  in 
particular  the  problem  of  the  posterior  aortic  arches  and  the  related 
pharyngeal  pouches  in  the  rabbit  and  pig.  The  order  of  development 
of  the  posterior  part  of  the  branchial  system  appears  to  be  as  follows  : — 

•  Carnegie  Inst,  of  Washington  Publications,  No.  49  (1906)  pp.  6-U. 
t  Tom.  cit.,  pp.  17-29. 

i  Zool.  Anzeig.,  zxix.  (1906)  pp.  790-6.  See  also  Ann.  Mag.  Nat.  Hist.,  xviii. 
(1906)  pp.  38-44. 

{  Anat.  Anseig.,  zzviii.  (1906)  pp.  506-13  (2  figs.). 
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After  the  f onnation  of  the  third  pouch  and  of  the  fourth  aortic  arch 
behind  it,  the  position  of  the  post-branchial  body  can  be  identified  at 
the  postero-lateral  comer  of  the  pharynx.  The  pulmonary  arch  then 
develops  behind  this  body  with  an  irregular,  often  double,  connection 
with  the  dorsal  aorta.  After  the  pulmonary  arch  is  complete  the  fourth 
poach  appears.  The  interpretation  of  the  post-branchial  body  in 
mamnials  as  a  fifth  pouch,  and  of  the  irregular  vessels  in  front  of  it  as 
a  fifth  arch,  is  not  supported  by  the  author's  observations. 

Development  of  Sesamoid  Bone.* — 0.  Chamock  Bradley  has  in- 
vestigated the  development  of  the  inter-phalangeal  sesamoid  in  several 
Ungulates  and  in  the  rabbit.  In  all  forms  examined  the  flexor  tendon 
is  well  developed  before  any  indications  appear  of  cartilage  in  the 
position  ultimately  occupied  by  the  sesamoid  bone.  The  development 
IB  essendallv  the  same  in  Ungulates  and  in  the  rabbit.  The  sesamoid  is 
at  no  period  intra-tendinous,  but  from  the  first  is  clearly  peri-articular 
in  character.  It  is  probable  that  this  sesamoid  represents  an  ossification 
in  a  ligament  homologous  with  the  glenoid  ligament  of  the  distal  inter- 
phalangeal  articulation  of  man.  An  interesting  point  is  that  in  the  pig, 
where  the  third  and  fourth  digits  are  the  real  weight-bearers,  the 
sesamoid  is  not  confined  to  these,  but  is  present  in  all  the  digits. 

Structure  and  Development  of  Ovary  and  Testis  of  Catf — 
G.  Sainmont  has  investigated  these  by  the  study  of  a  number  of 
embryos.  His  leading  conclusions  are  that  the  interstitial  cell  is  a 
connective  cell  differentiated  like  all  adipose  cells  in  other  connective 
tassnes.  It  has  a  trophic  role  to  the  epithelial  organs  of  the  ovary  and 
testis,  but  an  internal  secretory  function  is  only  problematic.  The 
authcn:  in  a  postscript  points  out  a  parallelism  between  the  development 
of  this  tissue  in  the  testis  of  the  horse  (as  investigated  by  Boum  and 
Ancel)  and  in  the  ovary  of  the  cat. 

Development  of  Sex  Structures  in  Marsupials.^ — ^A.  J.  P.  van 
den  Broek  gives  an  account  of  certain  phases  in  the  development  and 
relations  of  the  Wolffian  and  MiiUerian  ducts  and  other  related  parts  as 
observed  in  Didelphys,  Dasyurus,  and  Sminthopm.  Some  of  his  points 
may  be  noted.  The  sex  cords  in  the  male  remain  during  the  whole 
period  of  development  completely  separated.  In  the  female  at  the  time 
of  highest  development  of  the  primitive  kidney  they  are  separate 
throoghout  their  extent;  afterwards  thev  unite  about  the  middle  of 
their  coarse  at  the  level  of  the  later  developed  uterus  and  its  junction 
witli  the  vagina.  The  Miillenan  duct  appears  to  arise  quite  indepen- 
dently and  free  from  the  Wolffian.  As  in  other  mammals  and  in  man, 
the  germinal  gland  already  shows  sexual  differentiation  before  the 
MMerian  duct  is  completely  developed.  The  relations  of  the  two 
dncts  to  each  other  are  described  fully.  The  course  of  the  ureters  is 
abo  indicated,  and  it  is  noted  that  in  a  specimen  of  Sminthopm  crassi" 
eaudata  of  13*2  mm.  the  ureters  opened  nypocystically,  thus  showing  a 
relation  to  the    Wolffian  ducts  such  as  persists  throughout  life  in 

*  Anat.  Anzeig.,  xzviii.  (1906)   pp.  528-36  (5  figs.). 

t  Arch,  de  Biol.,  xxii.  (1906)  faso.  1,  pp.  71-161  (6  pis.). 

%  Anat.  Anzeig.,  zxviiL  (1906)  pp.  579-94  (18  figs.). 
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Monotremes.     |It  is  not  known  whether  the  condition  observed  was 
unusual  or  not. 

Development  and  Structore  of  Fins.* — E.  S.  (Goodrich  deals  with 
the  development,  structure,  and  origin  of  the  median  and  paired  fins  of 
fishes.  He  has  made  a  series  of  observations  on  embryos  of  ScylUum 
canictda,  and  concludes  that  the  development  of  the  median  dorsal  fins 
is  essentially  similar  to  that  of  the  paired  fins.  They  arise  as  longi- 
tudinal folds  into  which  grow  buds  from  the  myotomes.  There  is  early 
concentration,  chiefly  due  to  the  body  growing  faster  than  the  fin. 
Neither  the  study  of  development  nor  of  tne  adiSt  structure  affords  any 
definite  evidence  that  the  primitive  metamerism  of  the  musculature  is 
lost.  All  the  fins  remain  throughout  development  in  approximately  the 
same  position.  Apparent  change  of  place  may  be  brought  about  by 
concentration  being  greater  in  the  one  direction  than  in  the  other. 
This  is  especially  the  case  with  the  dorsal  fins  :  the  results  give  strong 
support  to  the  lateral  fold  theory  of  the  origin  of  paired  fins,  and  their 
general  bearing  is  fully  discussed. 

Functional  View  of  Development.! — M.  E.  Henriksen  propounds 
a  functional  view  of  development  in  relation  to  which  Weismann's  theory 
of  the  structure  of  the  germ-plasm  is  unnecessary.  According  to  this 
view,  "  the  adult  organism  is  not  predelineated  nor  singly  predetermined 
in  the  egg,  but  develops  by  progressive  steps,  one  part  dependent  on  the 
other,  to  establish  proper  relations  within  the  cells  as  well  as  among  the 
cells,  and  when  properly  nourished  and  in  proper  environment  it  will 
establish  the  equilibrium  of  the  species  ;  it  will  form  a  body  much  like 
that  of  the  parent.*'  The  physiological  interactions  of  the  parts  of  the 
cell  constitute  the  all-determining  factor  for  establishing  the  relations 
between  the  blastomeres,  and  thus  in  a  progressive  manner  the  organism 
reaches  a  state  of  equilibrium  peculiar  to  that  of  the  species.  Since  each 
successive  step  in  development  is  dependent  on  the  preceding,  it  neces- 
sarily follows  that  the  ontogeny  must  be  a  shortened  recapitulation  of 
the  phylogeny  of  the  organism.  In  support  of  his  views  the  author 
discusses  the  results  of  recent  experimental  embryology,  showing  that 
inheritance  is  independent  of  structure — is,  in  fact,  a  functional  problem. 

Text-Book  of  Teratology.^ — E.  Schwalbe  has  completed  the  first 
part  of  a  text-book  on  teratology,  which  will  be  welcomed  by  many 
investigators.  He  discusses  the  facts  in  the  light  of  embryology,  com- 
parative anatomy,  and  pathology.  We  may  call  attention  to  the  chapters 
on  experimental  teratology,  on  regenerative  and  regulative  processes,  on 
the  formal  and  causal  genesis  of  abnormalities,  and  on  their  classification. 

Bull  with  a  Supernumerary  Limb.§ — Jos^  Bioja  y  Martin  com- 
municates two  photographs  of  a  bull  with  a  supernumerary  1^  of  large 
size,  arising  dorsally  above  the  shoulder,  curving  downwards  and 
forwards,  and  ending  in  five  huge  curved  claws. 

•  Quart.  Joum.  Mior.  Sci.,  No.  198.(1906)  pp.  838-76  (6  pis.). 

t  Biol.  Centralbl.,  xxvi.  (1906)  pp.  18-24,  88-7. 

X  Die  Morphologic  der  Missbilaungen  des  Mensohen  und  der  Tiere.  Bin 
Lehrbuoh  Mr  Morphologen,  Physiologen,  praktisohe  Aerzte  und  Studierende. 
I  Tell.    Allgemeine  MlBsbildungslehre  (Teratologie).    Jena,  1906. 

§  Boll.  B.  Soc.  Espan.  Hist.  Nat.,  v.  (1905)  p.  415  (2  pis.). 
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Hypermely  in  the  Prog.* — 0.  Bender  has  studied  a  case  of  a  super- 
nnmerary  hind  leg  in  the  frog.  He  gives  a  full  description  of  the 
skeletal  parts  and  the  musculature,  and  discusses  the  question  of  origin. 
He  supposes  that  at  a  very  early  stage  some  unknown  agency  divided 
the  blastema  of  the  appendages  into  unequal  parts,  the  smdler  of  which, 
not  containing  a  full  complement  of  parts,  developed  into  a  defective 
extra  limb. 

Origin  of  Supernumerary  Limbs.! — Ludwig  v.  M^hely  describes  an 
interesting  case  of  a  toad  (Pelobates  fuscus)  with  three  fore-limbs  on 
the  left  side,  one  the  original  member,  a  second  the  super-regenerated 
left,  and  a  third  the  corresponding  right.  In  this  hezapod  animal  there 
were  three  shoulder-girdles  on  the  left  side — ^three  pre-coracoids,  three 
coracoids,  three  scapulae,  and  a  minute  description  of  the  maze  of  bones 
is  given.  The  cause  was  doubtless  a  wound,  and  from  each  wound- 
suiface  a  regeneration  of  the  peripheral  parts  has  gone  on.  The  author 
discusses  the  general  question  of  regeneration.  It  is  necessary  to  re- 
cognise the  physiological  unity  of  parts  like  appendages,  but  it  is  not 
necessary  to  postulate  any  teleological  principle. 

Cell  Communications  between  Blastomeres.^ — Cresswell  Sheurer 
describes  delicate  intercellular  strands  connecting  one  blastomere  with 
imother  in  the  developing  ova  of  the  Serpulid  Eupomatus  and  in  the 
gaetmla  of  Polygordius^  He  discusses  similar  cell  communications  which 
other  investigators  have  recorded.  Our  conception  of  the  cell-theory 
needs  some  remodelling,  as  Sedgwick,  Whitman,  and  Meyer  have  pointed 
out.  In  the  words  of  Sachs,  cells  are  "  merely  one  of  the  numerous 
expressions  of  the  formative  forces  which  reside  in  all  matter." 

Behaviour  of  Vertebrate  Spermatozoa  in  Solutions.§ — H.  Adolphi 
has  investigated  the  behaviour  of  spermatozoa  of  various  mammals,  bii^ds, 
ami^ibians,  and  fishes,  with  particular  reference  to  currents.  In  the 
case  of  mammals,  for  example,  in  salt  solution  where  there  is  no  current 
they  swim  in  straight  lines  in  all  directions,  getting  up  a  speed  of  about 
40  Ik  per  second.  Against  a  stream  of  100  /a  per  second  they  fought 
bard  but  were  carri^  back.  In  streams  of  from  10  /a  to  17  ft  they 
svam  against  the  current  with  a  speed  of  33  fi  to  25  /t  per  second.  A 
itreanoi  of  5  /a  has  no  directing  influence.  Similar  results  in  general 
were  obtained  for  birds.  It  is  suggested  that  the  pressing  forward  of 
the  spermatozoa  to  the  tube  funnel  of  the  oviduct  is  due  to  this 
peculiarity  of  going  against  the  stream.  Frogs'  spermatozoa,  however, 
also  swim  against  the  stream,  a  fact  which  can  have  no  significance  for 
/utilisation.  In  fishes,  the  sperms  of  most  individuals  as  far  as  investi- 
gated appear  to  swim  in  circles.  The  decided  swimming  against  the 
stream  evident  in  mammals  is  quite  absent  in  fishes. 

Factors  Determining  Growth  and  Activity  of  Mammary  aiandB.|| 
J.  E.  Lane-Glaypon  and  E.  H.  Starling  have  made  experiments  which 

•  Morph.  Jahrb.,  xrrv.  (1906)  pp.  895-412  (1  pL). 

t  Math.  Nat.  Ber.  Ungam,  xx.  (1906)  pp.  239-69  (9  figs.). 

X  Proo.  Boy.  Soc.,  Series  B,  Ixxvii.,  No.  B520  (1906)  pp.  498-606  (1  pi.). 

{  Anat.  Anzeig.,  xxviU.  (1906)  pp.  138-49  (2  figs.). 

I  Proc.  Boy.  Soo.,  Series  B,  Ixxvii.  No.  B  620  (1906).  pp.  605-22  (1  pL). 
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go  to  show  that  the  growth  of  the  mammary  glands  daring  pregnancy 
is  due  to  the  action  of  a  specific  chemical  stimnlas  produced  in  the 
fertilised  ovum.  The  amount  of  this  substance  increases  with  the 
growth  of  the  foetus.  Lactation  is  due  to  the  removal  of  this  substance, 
which  is  regarded  as  exerting  an  inhibitory  influence  on  the  gland-cells, 
hindering  weir  secretory  activity  and  furthering  their  growth.  It  is 
also  suggested  that  the  specific  substance  is  diffusible.  It  is  not  claimed, 
however,  that  these  conclusions  are  as  yet  firmly  established. 

Placenta  of  Tragulus.* — Giro  Barbieri  finds  that  the  placenta  of 
Tragulus  msminfia  is  typically  diffuse,  like  that  in  pigs  and  horses.  In 
Tr,javanku8  there  is  this  slight  difference,  that  there  is  a  partial  atrophy 
of  villi  on  the  antimesometral  side  of  the  uterus.  The  superficial 
internal  layers  of  the  uterus  are  extraordinarily  rich  in  leucocytes,  which 
continuously  engulf  and  assimilate  the  epithelial  cells  of  the  placental 
vUU. 

Breeding  Habits  of  Pipe-Fish.f — E.  W.  Gudger  gives  an  interesting 
account  of  the  '^  Liebesspiel  *'  of  Svphostoma  floridcB  preparatory  to  the 
act  of  copulation.  Both  sexes  swim  around  with  their  bodies  in  nearly 
vertical  positions,  but  with  head  and  shoulders  sharply  bent  forward  like 
the  letter  /.  "  Then  they  swim  slowly  past  each  other,  their  bodies 
touching,  and  the  male  being  perhaps  more  demonstrative.  Just  before 
the  actual  transfer,  the  male  b^mes  violently  excited  and  demonstra- 
tive, shakes  his  head  and  anterior  body  parts  in  a  corkscrew  fashion,  and 
with  his  snout  caresses  the  female  on  the  belly.  The  female  responds  to 
this,  but  does  not  become  so  excited.  This  is  repeated  several  times,  the 
fishes  becoming  more  excited  each  time  they  toucn  each  other.  Presently^ 
quick  as  a  flash,  the  sexual  embrace  takes  JPJ|sce,  and  then  the  fishes 
separate  to  bc^in  again  in  a  few  minutes.'*  The  embrace  consists  in  the 
fishes  intertwining  their  bodies  like  two  letter  S%  the  one  reversed  on 
the  other,  thus  bringing  them  face  to  face.  Thus  they  hold  their 
bodies  together  whUe  the  eggs  pass  from  the  oviduct  into  the  pouch  of 
the  male,  fertilisation  presumably  taking  place  at  this  moment.  Before 
the  complete  transfer  is  effected  several  contacts  are  made.  The  process 
is  so  carried  out  that  any  contact  of  the  ^gs  and  sperms  with  the  sea 
water  is  absolutely  prevented.  The  poucn  and  its  contents  appear  to 
act  as  a  "  physiological  placenta  ** ;  the  eggs  and  embryos  depend  on  it 
for  oxygen  and  food,  and  cannot  survive  out  of  it.  The  author  has 
followed  the  s^mentation  of  the  egg  through  a  considerable  number  of 
stages,  and  these  he  describes. 

h.  Hiatolosy. 

Nerve-Endings  in  the  Lung.t— F.  Ponzio  concludes  that  in  the 
Ixms  there  are  no  true  nerve  terminations.  There  are  terminal  net- 
woTKB  which  envelop  and  interpenetrate  the  cells  investing  the  minute 
bronchioles,  the  alveoli,  and  the  capillaries.  The  richness  and  intricacy^ 
of  this  nervous  apparatus  are  probably  an  index  of  its  great  f  unctioiial 
importance. 

*  Anat.  Anzeig.,  zxviii.  (1906)  pp.  827-86  (6  figs.). 

t  Proc.  U.S.  National  Museum,  xxix.  (1965)  pp.  447-600  (7  pis.). 

X  Anat.  Anzeig.,  xxviii.  (1906)  pp.  74-80  (1  pi.). 
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Plasma  Cells  in  Human  Gasserian  Ganglion  *—E.  Meyer  directs 
attention  to  the  occurrence  of  numerous  plasma-cells  in  the  apparently 
quite  normal  Gasserian  ganglion.  Thejare  quite  similar  to  those  which 
occur  in  inflammatory  and  degenerative  conditions.  It  is  possible  that 
diey  may  be  auxiliary  cells  mediating  between  the  blood  and  the 
intensely  active  ganglion  ceUs. 

Histology  of  Sex  Cells.t  — E.  Sjovall  finds  that  the  so-called 
"  Binnennetz  "  of  Golgi  and  Kopsch,  occurring  in  the  spinal  ganglion 
cells,  are  by  no  means  confined  to  them,  but  arie  frequent  in  other  types 
of  cell  during  the  whole  embryonic  period.  He  has  investigated  this 
'' Binnennetz  *'  in  the  sex-cells  of  wnite  mice  during  spermato-  and 
ovogenesis.  The  net  appears  topographically  to  have  an  intimate  con- 
nection with  the  idiosome,  but  is  really  different  in  character  and 
independent  in  development.  Its  significance  is  by  no  means  clear,  yet 
it  is  undoubtedly  important.  It  is  transmitted  to  the  cells  of  the  ne\i 
generation  from  the  ovum  only — the  male  sex-cell  taking  no  part  in  its 
formation. 

Ciliated  Epithelium  in  Human  Papills  vallatie.^ — F.  Heiderich 
describes  several  cases  in  which  he  has  found  a  many-layered  epithelium 
about  54  fi  thick,  bearing  cilia  10-12  fi  in  length  on  the  napillsB  vallatae. 
This  epithelium  was  limited  to  a  small  space  and  occurrea  only  on  quite 
protected  places.  It  had  no  relation  to  the  minute  glands  lying  in  and 
under  the  papillsB. 

Fat  Cells  in  Acipen8er.§— A.  Nemiloff  describes  these  cells  in 
Ac^Denser  rtUhmus.  Of  particular  interest  is  a  protoplasmic  network 
penetrating  throughout  the  cells  which  the  author  is  certain  is  not  an 
artifact.  This  network  in  fat-cells,  it  appears,  has  not  been  observed  in 
other  vertebrates. 

Struoture  of  Vagina  and  Uterus  in  Mammals.||  —  E.  Belling 
gives  a  detailed  account  of  the  structure,  both  micro-  and  macroscopic, 
of  tlie  mammalian  vagina  and  uterus.  A  wide  range  of  types  has  been 
examined,  viz. :  mole,  rat,  rabbit,  guinea-pig,  dog,  cat,  pig,  goat,  ape, 
etc.  Only  a  few  of  his  results  can  be  given.  The  wall  of  the  genital 
canal — vagina,  uterus,  and  tubes — consists  of  three  layers,  a  mucous 
m^nbrane,  muscularis,  and  serosa.  This  last  is  absent  on  a  part  of  the 
vagina.  There  is  no  submucosa.  Vagina,  cervix,  and  tubes  are  devoid 
of  glands.  The  corpus  and  comua  uteri  possess  the  long  uterine  glands ; 
in  Gamivora  at  the  period  of  sexual  attraction,  smaller  glands,  the 
so-called  crypts,  arise.  A  periglandular  Ijrmph  space  around  the  uterine 
glands  is  not  present.  The  epithelium  of  the  vagina  is  simple  or 
stratified,  passing  over  gradually  into  the  one-layered  cylindrical 
^tlielium  of  the  uterus  and  tubes.  Mucus  occurs  only  in  the  epi- 
thelium of  the  cervix  canal ;  special  mucus-forming  cells  or  glands  are 
absent,  so  that  the  surface  epithelium  must  be  regarded  as  the  place  of 
its  formation. 

♦  Anat.  Anzeig.,  xxviii.  (1906)  pp.  81-8  (1  pL). 

t  Tom.  cit.,  pp.  561-79  (5  figs.).  X  Tom.  cit.,  pp.  315-16. 
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Form  of  Human  Blood  Corpuscles.* — H.  E.  Radasch  finds  that 
the  majority  of  the  red  blood-cells  in  the  circulating  blood  both  in 
foetus  and  adult  are  bell-  and  not  disk-shaped.  Contact  with  the  air 
causes  the  bells  to  collapse  and  assume  the  disk  form. 

Number  of  Chromosomes  in  Man.t — J.  Duesberg  notes  that  there 
is  considerable  discrepancy  of  statement  as  to  the  number  of  chromo- 
somes in  man.  The  number  has  been  given  as  16,  18,  24,  S2^  and 
so  on.  Duesberg  finds  clear  evidence  that  in  the  spermatocytes  the 
number  is  12,  and  therefore  24  in  the  spermatogonia  and  the  somatic 
cells.  Thus  the  number  in  man  is  the  same  as  in  mouse,  salamander, 
snail,  salmon,  lily,  hellebore,  etc. 

Suprarenals  and  Sympathetic  System  in  Protopterus.t — Ercole 
Giacomini  describes  the  suprarenal  bodies  in  ProtopUrus.  Their  seg- 
mental association  with  the  intercostal  arteries  recalls  a  similar  disposition 
in  lampreys.  The  presence  of  chromaffin  tissue  beside  the  cranial  portions 
of  posterior  cardinal  veins  recalls  Teleosteans.  In  their  relations  with 
the  intercostal  arteries,  and  with  the  sympathetic,  and  in  their  s^mental 
distribution,  there  is  an  approach  to  Elasmobranch  conditions.  The 
sympathetic,  usually  said  to  be  absent,  is  represented  by  two  very  delicate 
trunks  along  the  sides  of  the  aorta  and  by  distinct  traces  of  ganglia. 

0.  General. 

Mammary  Glands  and  other  Skin-Glands  of  MarBupialB.§  — 
H.  Eggeling  points  out  that  the  integumentary  glands  of  Marsupials, 
like  tnose  of  Monotremes  and  higher  mammals,  fall  into  two  great 
groups :  (a)  the  "  vital-secretory,"  permanently  canaliculate,  merocrinal 
glands ;  and  (b)  the  "  necrobiotic-secretory "  (where  the  cells  are  de- 
stroyed), temporarily  canaliculate,  holocrinal  glands.  The  first  group 
includes,  besides  the  various  kinds  of  mucous  glands  and  the  so-called 
sudorific  glands,  also  the  mammary  dands ;  the  second  group  includes 
the  so-called  sebaceous  glands.  The  close  connection  between  the 
mammary  glands  and  sudorific  glands  is  corroborated.  In  the  Mono- 
tremes epithelial  muscular  fibres  persist  in  the  whole  length  of  the 
mammaiy  glands  ;  in  Marsupials  these  occur  only  at  particular  places  ; 
in  the  higher  mammals  they  seem  to  have  almost  entirely  disappeared. 
In  the  t€^t-less  Monotremes  the  external  musculature  of  the  glandular 
tubules  co-operates  in  expelling  the  secretion.  In  Marsupials  the 
secretion  is  liberated  by  the  sucking  of  the  young,  but  there  are 
epithelial  muscular  elements  left  to  help.  In  this  respect,  as  in  many 
others,  the  Marsupials  occupy  an  intermediate  position. 

Growth  of  the  Bronchial  Tree.fl — J.  M.  Flint  describes  this  in  the 
ig,  where  there  arise  from  the  pulmonary  primordium  four  sets  of 
iranches,  all  of  which,  with  one  exception,  originate  from  the  stem 

•  Anat.  Anzeig.,  xxviii.  (1906)  pp.  600-4. 
t  Tom.  cit.,  pp.  475-9  (3  figs.). 

t  Atti  Bend.  B.  Accad.  Linoei  Boma,  xv.  (1906)  pp.  S94-6. 
§  Semon's  Forsch.  in  Austral,  u.  d.  Malay  Arcnipelago,  iv.  lief  4,  pp.  299-332. 
See  also  Zool.  Zentralbl.,  xiii.  (1906)  pp.  269-70. 
g  Anat.  Anzeig.,  zxviii.  (1906)  pp.  272-86. 
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bronchus.  There  is  an  unpaired  lateral  evagination  from  the  wall  of 
the  trachea  on  the  right  side  a  short  distance  above  the  origin  of  the 
two  chief  bronchi ;  in  certain  other  animals  it  is  often  present  on  both 
sides.  This  evagination  occurs  early,  during  the  formation  of  the 
primitive  lung-sacs,  in  embryos  of  about  8  mm.  long.  Subsequent 
developments  are  discussed,  and  the  methods  of  growth  of  the  bronchial 
tree,  as  described  by  various  authors,  are  discussed  and  criticised. 

Experimental  Pathology  and  Animal  Classification.*— B.  Oalli- 
Val^rio  discusses  the  significance  of  recent  work,  particularly  the  bearing 
of  the  action  of  precipitins  on  zoological  and  botanical  classification. 
These  reactions  show  a  close  relationship  between  Hominidse  and 
SinuidsB,  less  close  between  Hominidse  and  Cercopithecid».  The  anti- 
serum of  CercopithecidsB,  however,  gives  a  more  marked  precipitant 
with  the  blood  of  Hominid®  and  SimiidsB  than  with  that  of  CebidsB  and 
Hapalidae.  The  blood  of  lemurs  is  markedly  distinct  from  that  of  all 
Primates. 

The  antiserum  of  pigs  precipitates  Cetacean  blood ;  that  of  Mammalia 
generally  does  not  precipitate  with  Monotremata,  and  similar  tests  mark 
the  Marsupials  as  a  distinct  group  showing  relationship  with  neither. 
Analogous  results  with  regard  to  other  vertebrates  are  quoted,  as  well  as 
those  of  Decapods  and  Arachnids.  An  interesting  case  is  that  of 
Limulus,  whose  antiserum  precipitates  the  blood  of  Arachnids,  but 
which  gives  no  reaction  with  that  of  Decapods.  Most  of  the  results 
quoted  in  the  paper  are  derived  from  the  work  of  Nuttall. 

Skeleton  of  Musk  DucLf— W.  P.  Pycraft  gives  an  account  of  the 
peculiarities  of  the  skeleton  of  this  Australian  diving  bird,  Biziura 
hbala^  noting  specially  the  characters  evolved  in  relation  to  its  diving 
habits.  Of  tnese  may  be  quoted  first  the  peculiar  shape  of  the 
lachrymal  gland  grooves.  "There  seem  to  be  good  grounds  for 
aasociating  the  development  of  this  groove  with  the  necessity  for  a  large 
supra-orbital  gland  in  marine  diving  birds.  This  seems  to  be  support^ 
by  the  fact  tlmt  in  the  mergansers,  which  are  fresh-water  diving  ducks, 
this  groove  is  wanting  and  the  gland  only  feebly  developed."  A  parallel 
case  is  afforded  by  the  grebes  and  divers.  The  former,  which  are  fresh- 
water divers,  have  much  smaller  supra-orbital  glands  than  the  latter, 
which  are  marine.  The  occurrence  of  grebes  and  mergansers  at  sea 
appears  to  be  a  recently  acquired  habit.  Long  hypapophyses  with 
horizontally  expanded  plates  at  the  free  ends  of  the  spines,  occur  upon 
the  thoracic  vertebrae.  "  These  have  undoubtedly  been  developed  to  in- 
crease the  power  of  diving."  The  girdles,  limbs,  and  ribs  also  show 
special  adaptive  features. 

Organ  of  Jacobson  in  Sphenodon.|— R.  Broom,  from  a  study  of 
Sphenodm  embryos,  has  been  able  to  investigate  the  relations  of  this 
organ,  and  to  give  a  detailed  account  of  the  same.  It  is  much  less 
developed  than  in  lizards  and  snakes,  and  in  structure  comes  nearer  to 
this  organ  in  the  Geckos  than  in  the  other  lizards.    In  the  way  in 

•  Bull.  Soc.  Vaudolse  Sci.  Nat.,  xlii.  (1906)  pp.  65-70. 

t  Joum.  Linn.  Soc.  (Zool.)  xxix.  (1906)  pp.  896-407  (1  pi.). 

X  Tom.  cit.,  pp.  414-20  (2  pis.). 
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which  the  organ  opens  into  the  anterior  part  of  the  lower  portion  of  the 
naeal  cavity,  the  resemblance  is  much  closer  to  the  mammalian  con- 
dition than  to  the  lacertilian,  and  in  general  it  may  be  said  that  its 
condition  in  Sphmodon  affords  additional  evidence,  if  such  be  required, 
of  the  reptilian  affinities  of  the  mammalia. 

Mnltiple  Testis  and  Liver.*— H.  Gerhartz  gives  particulars  of 
two  cases  of  Rana  fuaca  where,  in  addition  to  the  normal  testes, 
accessory  glands  were  present  showing  sex-cells  in  normal  development. 
One  of  the  frogs  further  showed  two  minute  sago-like  structures 
attached  to  a  vein  in  the  body  cavity.  These  were  found  to  possess  a 
liver  structure,  with  cells  apparently  in  an  active  condition. 

Coloration  of  Fishes.t — M.  Popoff  discusses  the  discoloration  of  fishes, 
with  especial  reference  to  ita  interpretation  in  terms  of  the  formula  of 
natural  selection.  Almost  all  fishes  are  silvery  below,  and  darker  above, 
but  there  are  exceptions.  In  those  living  in  lai^e  rivers,  ponds,  and 
seas  that  are  not  very  clear,  the  silver  of  the  under-surface  is  often 
partially  hidden  bv  a  dull  yellow  veil ;  in  Salmonidse,  some  of  which 
feed  chiefly  at  night,  or  habitually  hide  under  stones  and  water  plants, 
the  colour  is  often  brown,  or  red  or  dark  ;  in  most  deep-sea  fishes  there 
is  usually  a  dull  colour  over  the  whole  body. 

The  silvery  coloration  is  usually  associated  with  clear  water.  Mandoal 
has  interpreted  the  silver  shimmer  as  due  to  pigments  of  the  uric  series, 
to  which  guanin  belongs,  and  has  correlated  its  prevalence  with  defec- 
tive renal  organs.  But  this  interpretation  by  itself  is  far  too  general. 
Thayer^s  suggestion  as  to  the  protective  advantage,  well  seen  in  some 
birds,  of  having-  a  lighter  groundwork  on  the  under-surfaoe  is  then 
considered,  but  ropoff  finds  that  it  is  not  generally  applicable.  When 
the  visual  arrangements  and  powers  of  fishes  are  considered,  it  becomes 
evident  that  a  hghter  coloration  on  the  under-surface  will  not  protect 
fish  against  fish.  Moreover,  the  under-surface  is  not  merely  light,  it 
is  silvery.  A  careful  consideration  of  the  conditions  of  illumination  in 
the  water  leads,  however,  to  the  conclusion  that  the  silvery  under- 
surface  seen  against  the  silvery  surface  of  the  water  is  of  great  protective 
value.  The  author  discusses  various  types  of  coloration  which  may  be 
interpreted  as  in  harmony  with  different  conditions  in  the  transparency 
and  illumination  of  the  water.  He  gives  particular  attention  to  the 
Clupeidse,  the  Salmonidse,  the  Percidae,  the  Gadidse,  and  the  deep-sea 
fishes.  Of  particular  interest  are  cases  where  different  species  of  the 
same  genus  have  different  coloration  in  correspondence  with  their 
different  habits.  Thus  Blennius  rouxi,  which  lives  in  the  clear  sea- 
water,  is  very  silvery,  while  B,  cagnotha,  which  lives  in  not  very  dear 
fresh-water,  has  a  yellowish  tint  ventrally.  Popoff's  general  conclusion 
is  that  the  silveriness  of  the  under-surface  in  fishes  is  a  subtly-developed 
protective  adaptation. 

Spiracular  Organ  in  Lepidosiren  and  Protopteru8.$ — ^W.  E.  Agar 
gives  some  particulars  regarding  a  tubular  organ  "  enclosed  in  a  hoop 
of  cartilage  springing  from  the  lateral  wall  of  the  auditory  capsule.^*     A 

•  Anat.  Anzeig.,  xxviiL  (1906)  pp.  522-8. 

t  Biol.  Centralbl.,  xxvi.  (1906)  pp.  272-82. 
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Btiidy  of  developmental  stages  shows  that  it  is  derived  from  the  epiblastic 
invagination  of  the  spiiacn£ur  cleft.  It  has  apparently  no  relation  to  the 
lateral  line  system  of  sense  organs,  and  its  function  is  donbtfal.  From 
the  fact  that  it  is  deeply  imb^ded  below  the  surface,  and  is  intimately 
connected  with  one  of  tne  efferent  branchial  arteries,  it  is  suggested  that 
it  may  function  as  an  organ  for  testing  the  osmotic  pressure  of  the  blood 
in  these  mud-burrowing  fishes.  The  organ  apparently  does  not  occur  in 
CertUodus, 

Cranial  Nerves  in  Chimora.* — F.  J.  Cole  and  W.  J.  Dakin 
describe  various  nerves  and  their  distribution  in  Chimara.  They  note 
that  the  discrete  nature  of  the  fifth,  seventh,  and  lateral  line  nerves 
msikeA  CMnuBra  a  unique  fish  as  r^ards  its  cranial  nerves.  It  is 
presumed  that  such  a  simple  condition  is  more  primitive  than  the 
complex  fusions  and  interminglings  that  obtain  in  other  fishes.  This 
separation  may,  however,  be  purely  secondary,  just  as  the  form  of  the 
brain  in  Chinu^a  undoubtedly  is ;  but,  on  the  other  hand,  the  vafi^is  is 
also  in  a  very  simple  and  unfused  condition.  This,  indeed,  is  the 
condition  of  the  cranial  nerves  generally. 

Membranous  Labyrinth  in  ElasmobranchB.f — C.  Stewart  describes 
the  membranous  labyrinth  and  its  innervation  in  Echinorhinus^  Cestra- 
doUj  and  Rhina.  The  most  noteworthy  feature  occurs  in  Rhina  sonatina^ 
where  the  otoliths  are  absent,  their  place  being  taken  by  sand-grains 
mtroduced  from  without  through  tne  comparatively  large  external 
opening  of  the  ductus  endoljrmphaticus.  The  sand-grains  are  often 
partly  cemented  into  a  thin  plate.  It  is  not  likely  that  the  otoliths  are 
got  rid  of  through  the  external  opening,  for  they  were  proved  absent  in 
the  young  unborn  examples,  although  occurring  in  specimens  of  the 
same  age  of  Acanthias  vulgaris. 

Vertebrate  FossIIb  of  Victoria.^ — A.  Smith  Woodward  describes 
from  the  Lower  Jurassic  of  Victoria  an  interesting  tooth,  which  appears 
to  represent  a  new  species  of  Geratodm,  It  differs  from  all  the  known 
Mesosoic  teeth  of  this  genus  in  its  narrowness,  combined  with  the 
straightness  of  its  inner  margin  and  the  direction  of  its  second  and 
third  denticles.  The  fossil  proves  for  the  first  time  that  the  remarkable 
Dipnoan  genus  to  which  it  oelongs  had  already  reached  the  Australian 
region  so  long  i^o  as  the  earlv  part  of  the  Jurassic  period.  At  that 
epoch  Ceratodus  was  still  living  both  in  Europe  and  in  North  America, 
while  it  survived  in  the  African  and  South  American  regions  at  least 
until  the  Cretaceous  period.  From  the  same  rock  as  that  in  which  the 
tootli  occurred  a  claw  of  a  carnivorous  Dinosaur  was  taken.  It  appears 
to  represent  a  genus  related  to  Megdlosaurus^  and  a  detailed  description 
is  given. 

Influence  of  Vertical  Currents  on  Marine  Plankton.S — 
A.  Nathansohn  finds  that  Brandt's  theory  of  the  influence  of  denitrify- 
ing bacteria  on  the  quantitative  distribution  of  the  marine  plankton  is 

*  Anftt  Anzeig.,  xrviii.  (1906)  pp.  695-9  (1  fig.), 
t  Joum.  Liim.  Soc.,  xxix.  (1906)  pp.  439-42  (1  pi.). 
X  Asm.  Mag.  Nat.  Hist.,  xviiL  (1906)  pp.  1-8  (1  pi.). 
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not  in  itself  snflficient.  Nitrifying  organisms  do  not  appear  regularly  in 
the  sea ;  they  arise  in  the  neighbourhood  of  the  continental  coasts,  and 
thus  the  operation  of  denitrifying  bacteria  is  limited. 

Of  great  importance  are  the  vertical  convection-currents  which  bring 
the  sinking  dead  plankton  to  the  surface  again,  and  thus  enrich  the 
nutritive  supply  at  the  surface  and  allow  a  stronger  development  of  the 
plankton,  in  the  Mediterranean,  with  its  very  slow  vertical  circulation, 
the  plankton  is  sparse,  but  where  there  are  vertical  currents,  as  at 
Messina  and  on  the  coast  of  Algiers,  it  is  much  richer.  This  view 
explains  local  accumulations  of  plankton  as  well  as  the  general  distribu- 
tion. In  high  latitudes  the  vertical  currents  are  more  marked  than  in 
temperate  seas;  the  plankton  maximum  is  at  the  equator.  Many 
particular  cases  as  well  as  the  general  facts  show  that  wherever  there  are 
well-developed  vertical  currents  there  the  plankton  is  quantitatively  rich. 

Migration  of  Plankton  in  Lakes.* — R.  Monti  points  out  that  in 
small  shallow  clear  lakes  of  the  high  Alps  there  is  a  horizontal  migration 
of  the  Crustaceans  which  is  apt  to  vitiate  the  method  of  samples.  The 
Entomostraca  leave  the  parts  of  the  surface  which  are  sunny  or  moved 
by  the  wind,  and  seek  the  shaded  parts.  This  migration  often  leads  to 
an  accumulation  of  the  whole  mass  of  the  plankton  in  a  single  bay,  and 
it  also  affects  the  vertical  distribution. 

Arctic  Biological  Btation.t— Martin  E.  Henriksen  reports  that  a 
biological  station  is  about  to  be  established  on  Disco  Islano,  off  Green- 
land, "  a  well-chosen  vantage-ground  for  the  study  of  arctic  biology." 
It  will  be  open  free  to  investigators,  who  should  communicate  with  the 
director,  M.  P.  Porseld,  University,  Copenhagen.  The  money  for  the 
erection  of  the  station  has  been  supplied  by  P.  Hoick,  of  Copenhagen, 
and  the  Danish  Government  will  pay  the  current  expenses.  Everyone 
will  wish  this  new  station  all  success. 

Momentum  in  Variation.^  —  F.  B.  Loomis  gives  a  number  of 
examples — e.g.  the  crania  and  teeth  in  sabre-toothed  tigers,  horns  of 
Ceryidse,  septal  edge  in  Anmionites — to  show  '*  that  as  a  special  feature 
develops,  it  attains  a  momentum  which  tends  to  carry  it  beyond  the 
point  of  greatest  utility."  '*  A  variation  started  along  any  line  tends 
to  carry  that  line  of  development  to  its  ultimate,  being  driven  by 
momentum.'*  "This  factor  of  momentum  has  not  been  given  the 
importance  due  to  it,  ...  it  should  find  an  important  place  in  the 
explanation  of  animal  structures."'  But  unless  the  author  can  translate 
momentum  into  biological  terms,  he  has  merely  suggested  a  metaphor. 

Marine  FobbUb  from  Crete.$ — R.  A,  Bullen  records  from  a  large 
Mammalian  bone,  of  Pleistocene  age,  found  in  a  cave  at  Eharoumea, 
East  Crete,  a  number  of  Foraminif  era,  two  Polyzoa,  valves  of  Entomos- 
traca, and  several  marine  Mollusca.  Their  evidence,  along  with  other 
data,  points  to  oscillations  of  the  land  surfaces,  leading  to  their  sab- 
mergence  and  re-emergence. 

*  Bend.  R.  1st.  Lombardo,  xzxviii.  (1905)  pp.  122-82. 
t  Biol.  Centralbl.,  xxvi.  (1906)  p.  266. 
t  Amer.  Nat.,  xxxiz.  (1905)  pp.  839-43  (2  figs.). 
§  Geol.  Magazine,  No.  506  (1906)  pp.  354-8  (2  pis.). 
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Timicata. 

Arctic  and  Antarctic  AppendicoIariiB.* — H.  Lohmann  describes 
five  species  of  Oihopleura  and  two  species  of  Fritillaria  from  polar  seas. 
The  only  species  distributed  at  both  poles  is  Fritillaria  horealis^  bat  it 
occurs  in  several  forms  and  is  practically  cosmopolitan.  The  polar 
species  of  OikopUura  are  characterised  by  a  peculiar  disposition  of  the 
primordinm  of  the  "  house,"  but  the  arctic  and  antarctic  species  are 
quite  distinct.  In  the  antarctic  species  the  gonads  invest  the  gut 
laterally ;  in  the  arctic  species  they  lie  in  the  loop  of  the  gut.  According 
to  Lotmuinn  the  polar  species  of  AppendicularisB  are  in  no  way  old* 
fashioned  or  primitive  species.  On  tne  contrary,  the  polar  species  of 
Oikopleura  are  probably  the  youngest  and  most  highly  developed  species 
of  their  genus.  There  is  no  warrant  for  supposing  a  monophyletic 
origin  for  the  polar  Appendicularise. 

INVBBTEB&ATA. 

MoUusca. 

«.  Cephalopoda. 

Phosphorescent  Organ  in  Cephalopods-t — ^W.  TL  Meyer  has 
examined  this  organ  in  S&piola  rondeUtii ;  he  gives  a  description  along 
with  comparative  notes  regarding  Heteroteuthis  dispar.  The  organ  in 
S,  rondeUtii  is  paired,  lying  ri^ht  and  left  of  the  hind  gut,  is  of  the 
form  of  an  "ear-shell,"  and  iridescent  in  the  living  animal.  Three 
portions  are  recognisable,  one  of  which  is  glandular.  An  interesting 
feature  is  the  fact  that  this  organ  does  not  occur  in  all  examples  ;  it  is 
absent  in  one  half  to  three-fifths  of  them.  It  is  not  a  case  of  sexual 
dimorphism,  for  the  organ  may  be  present  or  absent  in  both  sexes  j 
farther,  it  may  be  absent  in  adults,  and  it  has  been  found  in  immature 
individuals.  It  is  possible  that  two  varieties  of  S,  rondeletii  exist, 
whose  only  distinguishing  feature  is  the  presence  or  absence  of  this 
organ.  Steenstrup  describes  two  varieties  differing  amongst  other  things 
in  the  form  of  the  ink-bag.  It  is  a  fact  that  this  structure  is  modifi^ 
considerably  by  the  presence  of  the  "  Leucht-organ." 

Sex  Organs  of  Cephalopoda.^— G.  Chun  gives  an  account  of  the 
sex  apparatus  in  the  two  deep-sea  genera  Galliteuthis  and  HistiotetUhis. 
W.  Marchand  describes  the  male  organs  of  Ocytho'e  tuberculata,  discussing 
the  peculiarities  of  these  in  the  Octopods,  while  W.  T.  Meyer  deals  with 
the  same  structures  in  Opisthoteidhis  depressa.  It  would  appear  that 
there  are  a  number  of  points  of  difference  in  the  male  sex  apparatus 
between  Octopods  and  Decapods. 

y,  Gastropoda. 

Behaviour  of  Pond  SnaiLS — H.  E.  Walter  has  made  a  special  study 
of  the  behaviour  and  reactions  of  Lymruem  elodes  Say.    It  is  negatively 

•  Zool.  Jahrb.,  Supp.  viii.,  Featschr.  f.  M6biu8,  1906,  pp.  353-82  (2  pis.), 
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(1906)  pp.  1-38. 
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phototactic  ;  negatively  geotactic  when  in  need  of  oxygen,  and  positively 
so  when  snnplied  with  it,  but  mechanical  stimulation  interferes  some- 
what with  tne  character  of  geotactic  responses.  Numerous  other  results 
are  recorded,  and  it  is  concluded  that  with  increased  knowledge  of  the 
animal  its  actions  become  the  more  referable  to  external  stimuli. 
Nevertheless  these  responses  are  constantly  modified  from  within  the 
organism  itself  by  the  tonus,  or  physiological  condition,  in  which  the 
animal  chances  to  be  at  the  time. 

Arthropoda. 
a.  Inseota. 

Locomotor  Cuticular  Outgrowths  in  Insect  Larvs.* — W.  Leisewitz 
has  made  a  detailed  study  of  (1)  undifferentiated  hairs,  (2)  spines  result- 
ing from  the  coalescence  of  groups  of  hairs,  and  fixed  to  basal  plates 
which  may  grow  into  cones,  (8)  tubercles  which  result  from  further 
growth  and,  it  may  be,  fusion  of  basal  cones  with  reduction  of  the  spines, 
and  (4)  setse  which  are  shorter  and  thicker  than  the  hairs,  and  are  often 
curved  and  expanded.  Of  course  there  are  intermediate  forms  between 
hairs  and  spines,  spines  and  tubercles,  hairs  and  setae. 

The  cuticular  processes  in  burrowing  larvae  are  disposed  in  relation 
to  locomotor  efSciency.  Their  particular  character  is  adapted  to  the 
material  in  which  the  larvae  burrow.  Their  size  is  correlated  with  the 
degree  of  activity.  They  always  point  in  a  du*ection  opposite  to  that  of 
locomotion.  They  afford  fine  examples  of  convergence,  for  the  cuticular 
processes  of  unrelated  larvae  living  in  similar  conditions  are  often  closely 
alike. 

Morphology  of  Insect  Head.t — E.  W.  Yerhoefif  has  made  a  detailed 
study  of  the  head,  especially  in  Thysanura  and  Dermaptera.  He  dis- 
tinguishes three  groups  of  "  segments  " — 

(a)  Those  laid  down  in  the  young  germinal  streak  and  well  developed 
in  the  older  embryo,  e.g.  the  antennary  s^ments,  the  8  jaw-s^ments, 
the  8  limb-bearing  thoracic  segments. 

(b)  Those  laid  down  in  the  young  germinal  streak,  but  less  distinct 
or  vestigial  in  the  older  embryo,  e.g.  the  praemandibular  s^ment. 

(c)  Those  which  are  as  such  indistinct  in  the  young  germinal  streak, 
but  distinct  in  the  post-embryonic  stages,  e.g.  Uie  8  s^ments  of  the 
protocephalon  and  the  primitive  intermediary  segments  (Urzwischen- 
segmente)  on  the  thorax  and  abdomen. 

Of  the  7-8  segments  in  the  head  of  Thysanura  and  Dermaptera, 
4  belong  to  group  (a),  1-2  to  group  (ft),  and  8  to  group  (c). 

He  gives  an  account  of  these  segments  and  their  adult  representa- 
tion :  viz.  the  labral-,  clypeopharyngeal-,  fronto-ocellar-,  antennary-, 
mandibular-,  maxillipod-,  and  labiopod-segments. 

Abdominal  Gland-Pockets  in  Insects.^  —  R.  Oettinger  gives  an 
account  of  the  structure  and  relations,  including  certain  histological 

*  Ueber  Chitinose  Fortbewegungs-apparate  einiger  (insbesondere  fossloeer) 
Insektenlarven,  MOnchen,  1906,  143  pp.,  46  fige.  See  also  Zool.  Zentralbl., 
xiii.  (1906)  pp.  376-9. 

t  Nova  Aota  k.  Leopold-Carol.  Deutsch.  Akad.  Nat.,  boodv.  (1905)  pp.  1-144 
(8  pis.).  X  Zool.  Anzeig.,  zxx.  (1906)  pp.  838-49  (9  figs.). 
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details,  of  the  gland-poaches  on  the  abdomen  of  Periplaneta  orientalis 
and  PhyUodromia  germanica.  As  to  their  significance,  no  definite  con- 
clusion is  arrived  at,  although  it  is  noted  that  in  Periplaneta  they  occur 
in  both  sexes,  in  joung  as  well  as  adult,  whereas  in  Phyllodromia 
germanka  they  are  found  in  the  mature  male  only.  Haase  has  shown 
that  the  secretion  of  the  pockets  in  Periplaneta  spreads  the  charac- 
teristically unpleasant  smell,  while  the  odour  of  the  organ  in  Phyllo- 
dromia is  not  unpleasant. 

Stmcture  and  Sanction  of  Malpighian  Tubules.* — ^A.  Yeneziani 
has  investigated  these  structures  with  a  view  to  elucidating  their  bio- 
lineal  significance.  There  appears  to  be  a  definite  relation  between 
the  extent  of  excretory  surface  of  these  tubules  and  the  mass  of  the  body* 
Their  number  is  not  indefinite,  they  are  reducible  to  three  groups  of 
2,  4,  or  6,  which  may  be  simple  or  ramified.  Thev  are  really  parts  of 
the  intestine  differentiated  for  a  renal  function.  The  colouring  matter 
present  in  the  tubules  is  definite  in  composition,  resembles  urochrome, 
and  is  termed  entomurochrome.  The  excreted  substances  are  identical 
with  those  of  vertebrates  (uric  acid,  urea,  urates,  phosphates,  calcium, 
oxalates),  together  with  carbonates,  leucin,  lime  salts,  and  an  undetermined 
acid.  The  tubules  possess  gland-cells,  identical  in  stmcture  with  renal 
epithelium.  These  absorb  elecUvely  waste  materials  from  the  blood, 
which  are  excreted  through  pore-canals  and  subseauently  transported  to 
the  exterior.  To  the  excretory  function  is  addea  that  of  eliminating 
colouring  matters  from  the  circulation,  and  of  elaborating  calcareous 
material. 

Himalayan  Ants.f — ^A.  Forel  discusses  the  characteristics  of  the 
Himalayan  ant  fauna.  He  recognises  54  specialised  Himalayan  species, 
51  Indo-Malay,  and  10  Palcearctic.  The  fauna  is  very  specialisea,  and 
comparable  to  that  of  the  Swiss  mountains.  Two  new  species  from  over 
3600  metres  are  described. 

Fossil  Hymenoptera  from  Colorado.^ — T.  D.  A.  Cockerell  describes 
certain  Hjrmenoptera  from  the  Tertiary  shales  of  Florissant,  Colorado, 
jHt)bably  of  Miocene  age.  In  general  terms,  it  may  be  said  that  these 
msects  do  not  differ*  greatly  from  their  modem  representatives.  While 
some  of  the  extinct  genera  are  apparently  more  primitive  than  the 
dominant  genera  of  the  same  groups  to-day,  they  are  scarcely  more  so 
than  certain  genera  which  still  exist  in  the  modem  fauna.  The  types 
represented  do  not  suggest  tropical  or  sub-tropical  conditions ;  they 
accord  well  with  the  vegetation  in  indicating  a  climate  like  that  of  the 
austral  zones  of  the  temperate  region.  The  families  represented  are 
exactly  those  dominant  to-day  in  North  America,  and  the  absence  of 
certain  groups  must  no  doubt  be  regarded  as  accidental. 

Biology  of  Hymenopteroas  Parasites.§~P.  Marchal  has  investi- 
gated the  development  and  relations  to  host  of  the  minute  hjrmen- 
opterous  parasites  known  as  Platygasters,  belonging  to  the  family 

•  Redia,  ii.  (1904)  fasc.  2,  pp.  177-280  (3  pis.), 
t  Bull.  Soc.  vaudoise  Sci.  Nat.,  xlii.  (1906)  pp.  79-94. 
X  Bull.  Mus.  Comp.  Zool.  Harvard,  1.  (1906)  pp.  33-58. 
§  Arch.  Zool.  Exp6r.,  iv.  s^r.  4  (1906)  pp.  486-640  (8  pis.). 
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Proctotrupidae.  Special  reference  is  made  to  the  particular  conditions  of 
parasitism  in  different  species,  and  the  reactions  provoked  in  the  host^s 
tissues.  Six  different  species  are  considered,  all  of  them  living  on  the 
larvae  of  Cecidomyiae.  The  developing  ova  usually  produce  gall-like 
cysts  upon  the  tissues.  Inostemma  pirkola,  for  example,  produces 
enormous  cysts  upon  the  brain  of  the  larva  of  Diplosis  pirivora, 

GeometridiB  of  United  States.* — R.  F.  Pearsall  gives  a  list  of 
G^metridae  collected  on  museum  expeditions  to  Utah,  Arizona,  and 
Texas.  The  list  includes  a  number  of  new  species,  which  are  fully 
described. 

Life-History  of  Trichoptilus  paludom.t  —  T.  A.  Chapman  gives 
some  observations  on  the  egg,  growth  of  larvae,  and  pupation  of  this  the 
smallest  and  most  delicate  of  British  plume  moths.  The  larva  appears 
to  have  four  instars,  and  is  interesting  in  the  fact  that  it  finds  its  food 
plant  in  Droaera  rotundifolia.  Without  any  special  means  of  protection 
it  attacks  Drosera  with  entire  impunity.  The  glands  with  their  secretion 
are  favourite  items  of  food,  especially  when  the  larva  is  small. 

Best  Attitude  of  Butterflies.t — 0.  B.  Longstaff  records  numerous 
instances  of  so-called  "negative  heliotropism "  in  various  butterflies, 
-cases  of  "  inverted  attitude  "  of  Lycaenids,  and  gives  illustrations  of  a 
"  sideways  attitude  "  or  "  list "  in  various  Satyrines.  It  appears  to  be 
beyond  doubt  that  a  number  of  butterflies,  especially  Nymjmalids,  settle 
with  their  backs  to  the  sun.  The  exact  significance  of  this  is  not  quite 
olear,  but  there  appears  to  be  no  doubt  that  in  such  species  as  Pararge 
megara  and  Precis  clelia  the  diminution  of  the  shadow  when  the  wings 
^re  closed  helps  to  conceal  the  butterflies  from  their  enemies.  The 
inverted  position  of  Lycaenids  with  the  lobes  of  the  anal  angle  of  the 
hind  wings  resembling  antennae,  suggests  a  "  false  head  **  at  the  upper 
hind  end  of  the  body.  These  insects  possibly  by  this  means  perplex  or 
alarm  their  enemies  especially  as  they  may  wave  or  otherwise  move  in 
^  deceptive  way  the  false  antennae. 

Genus  Hiematopota.S  —  (Jertrude  Bicardo  gives  a  very  useful 
account  of  the  species  of  this  genus  in  the  British  Museum  collection. 
The  species  are  conveniently  grouped  in  zoogeographical  regions,  for 
each  of  which  a  diagnostic  species-table  is  given,  as  well  as  numerous 
photographs  of  wings,  designed  to  save  labour  in  the  reading  of  descrip- 
tions necessary  for  identification. 

New  Organ  in  Periplaneta  OrientaliB.|| — Ruth  M.  Harrison  gives 
a  preliminary  account  of  an  interesting  glandular  structure  which 
appears  to  have  hitherto  escaped  observation.  It  lies  on  the  ventral 
side  of  the  sixth  abdominal  segment,  between  the  fifth  and  sixth 
abdominal  ganglia,  and  opens  to  the  exterior  between  the  sixth  and 

*  Brooklyn  Inst.  Arts  and  Soi.,  Science  Bulletin,  i.  (1906)  pp.  208-20. 

t  Trans.  Entom.  Soo.  London,  i.  (1906)  pp.  183-54  (1  pi.). 

X  Tom.  cit.,  pp.  97-118. 

§  Ann.  Mag.  Nat.  Hist.,  xviii.  (1906)  pp.  94-127  (4  pis.). 

H  Quart.  Joum.  Micr.  Sol.,  No.  198  (1906)  pp.  877-82  (1  pL). 
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seTenth  stemites.  The  opening  is  median,  and  from  it  the  gland 
extends  upwards  and  forwuds  as  two  distinct  lobes.  In  the  nmle  it 
measores  about  2  mm.  in  length,  in  the  female  it  is  very  much  less. 
Some  account  of  its  histology  is  given. 

Insects  Attacking  Gocoanut  Palm.* — Charles  S.  Banks  adds  to  his 
previous  account  of  the  Coleoptera  attacking  the  cocoanut  palm  a  descrip- 
tion of  certain  species  of  Lepiaoptera  and  Coccidse  which  are  also  injurious, 
e.g.  the  cocoanut  skipper,  Padraona  chrysozona  Plotz  (Hesperiidae), 
Thosca  cinerea  marginata  Banks  (Limacodidse),  and  the  transparent 
scale,  Aspidiotus  destructor  Sign. 

Hive-Bees  Nesting  in  the  Open  Air.t— E.  L.  Bouvier  reports  the 
rare  occurrence  (two  cases)  of  hive-bees  nesting  in  the  open  air  on  a  tree. 
He  describes  the  number  and  form  of  the  combs,  and  the  fixing  and  pro- 
tecting of  the  large  edifice.  No  drone  cells  were  seen  in  either  case,  and 
there  was  no  evidence  of  queens  being  reared.  Most  of  the  workers 
died  oflf  in  winter,  and  the  last  survivors  died  in  early  spring.  Bouvier 
calls  particular  attention  to  the  collective  industry  which  was  manifested 
— ^very  effectively  too— in  entirely  unwonted  conditions. 

Monograph  of  GoniopterygidsB.^ — Giinther  Enderlein  gives  a  mono- 
graphic account  of  this  family,  which  has  a  cosmopolitan  distribution. 
They  are  typical  Megaloptera  (Neuroptera),  closely  related  to  the 
Hemerobiidse.  The  mealy  dust  on  the  wings  and  body  is  very  charac- 
teristic ;  the  only  analogy  is  in  the  Aleurodidsa  (Bhynchota).  It  seems 
likely  that  the  dust  is  a  secretion  which  hardens  in  the  imaginal  stage, 
and  may  have  tBe  same  function  as  scales.  The  larvae  feed  to  a  large 
extent  on  plant-lice.  They  spin  a  larval  web  on  tree  stems,  which  closely 
resembles  a  flat  spider's  cocoon.  A  systematic  account  of  the  nine 
genera  and  numerous  species  is  given. 

8.  Araohnida. 

Development  of  Thelyphonus  Gaudatu8.§  —  W.  Schimkewitsch 
describes  the  segmentation,  the  origin  and  formation  of  the  germ-layers, 
and  development  of  organs  up  to  the  time  of  hatching.  An  account  of 
the  structure  of  the  young  Thelyphonus  is  given,  and  some  considera- 
tions bearing  on  the  phylogenetic  relations  of  the  Arachnids  are  also 
added. 

.  The  Gtenus  Gamasus  and  other  Acari.|| — A.  Berlese  supplies  a 
monograph  upon  the  genus  Oamasus,  in  which  most  of  the  species 
deseribed  have  been  found  in  Italy.  Included  in  the  memoir  is  a  con- 
spectus of  nymphs,  admittedly  incomplete  and  provisional,  but  likely  to 
be  of  service.  In  two  earlier  papers  %  the  same  author  describes  a  number 
of  new  Acari,  one  collection  from  Java,  and  another  European. 

•  Philippine  Joum.  Sci.,  L  (1906)  pp.  211-28  (10  pis.). 
t  Comptes  Rendiis,  czlii.  (1906)  pp.  1015-20. 
X  ZooL  Jahrb.,  zziii.  (1906)  j>p.  173-242  (6  pis.  and  3  figs.). 
§  Zeitsohr.  Wise.  ZooL,  Izxzi.  (1906)  heft  1,  p.  1-95  (8  pis.  and  11  figs.), 
i  Redia,  iii.  (1905)  faso.  1,  pp.  66-304  (18  pis.), 
t  Op.  cit,  ii.  (1904)  fasc.  2,  pp.  154-76  (3  pis.),  and  pp.  231-8. 
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Hydraohnid  Fauna  of  Scotland.* — ^W.  Williamson  gives  a  list  of 
all  the  recorded  Hydrachnidse  for  Scotland.  It  woold  appear  that  these 
are  mainly  confinea  to  the  neighbourhoods  of  Oban,  Edinburgh,  Olasgow, 
and  West  Kilbride,  so  that  this  fauna  does  not  seem  to  have  been  much 
worked.  Fifty-four  species  in  all  are  known,  and  of  these  fourteen  are 
now  recorded  for  the  first  time  for  Scotland. 

New  Pycnogonid  from  the  Bahamas.t— L6on  J.  Cole  describes 
Barana  latipes  sp.  n.,  the  only  Pycnogonid  obtained  during  an  expedi- 
tion to  the  Bahamas.  The  genus  Barana  Dohrn  is  undoubtedly  very 
close  to  ParazeUs  Slater,  and  the  two  should  perhaps  be  united. 

c.  Omstaoea. 

Regeneration  of  Lost  Parts  in  Lobster.} — ^Victor  E.  Enmiel  finds 
that  antennules,  antennas,  maxillipedes,  chelipeds,  walidng  legs,  first 
abdominal  appendages,  swinmierets,  telson,  beak,  etc.,  may  be  re-grovm 
when  injured. 

The  thoracic  appendages  have  a  varying  power  of  r^eneration  at 
different  levels,  but  most  at  the  "  breaking-plane  ^*  between  the  second 
and  third  basal  segments.  As  this  is  the  region  at  which  the  limbs  when 
injured  are  almost  always  '' autotomously "  severed,  the  comparative 
perfection  of  re-growth  at  this  region  may  be  the  result  of  selection. 
R^enerated  cheUpeds  of  yoimg  lobsters  attained  a  normal  size  at  the 
third  moult.  Repeated  removal  of  the  right  cheliped  showed  in  eadi 
successive  regeneration  a  larger  percentage  of  difference  between  the 
lengths  of  the  regenerated  and  the  normal  limbs.  There  is  an  adapta- 
tion of  both  regenerative  and  moulting  processes  to  the  regenerating 
limb,  favourable  to  the  development  of  a  functional  appendi^e  at  die 
first  moult  after  injury. 

Larv88  of  Maomra  Euoyphota.§ — H.  Couti^re  describes  the  curious 
larval  forms  of  GarkyphuSy  Diap?ioropu8,  HectartfiropuSj  IcotopuSy  and 
Thalassocaris.  It  seems  that  very  diverse  species  have  a  prolonged 
mode  of  development,  characterised  by  a  uniform  larval  phase,  much 
elongated,  adapted  to  pelagic  life,  inherited  from  Schizopod  ancestors, 
and  doubtless  terminating  in  an  abrupt  genital  crisis,  with  probable 
reduction  of  size. 

Antarctic  l8opod8.||  —  Harriet  Richardson  discusses  the  Isopods 
collected  by  the  French  Antarctic  Expedition.  The  collection  is  marked 
by  the  multiplicity  of  special  forms,  and  by  the  gigantic  dimensions  of 
some  of  them.  Two  new  genera — Antias  and  Austrimunna — are 
established. 

Male  of  Nicothoa  astaci  and  the  Suctorial  Apparatus.^ — ^A.  Qoidor 
has  studied  the  insufficiently  known  male  of  this  parasite  of  the  crayfish. 
In  the  early  immature  stages  the  two  sexes  are  indistinguishable,  except 

♦  Trans.  Edinburgh  Field  Nat.  and  Micr.  Soc.,  1905-6,  pp.  1-3. 
t  Amer.  Nat.,  xl.  (1906)  pp.  217-22  (2  pis.). 

i  Twenty-dfth  Report  Inland  Fisheries  Rhode  Island  (Providence,  1906)  pp. 
81-117  (2  pis.). 

§  Oomptes  Rendos,  czlii.  (1906)  pp.  847-9. 

g  Tom.  cit.,  pp.  849-61.  ^  Tom.  cit.,  pp.  465-8  (2  figs.). 
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by  an  examination  of  the  gonads.  It  is  suggested  that  the  subsequent 
dimorphism  is  determined  bjthe  ethological  differences.  The  sedentary 
habits  of  the  female  induce  a  hypertrophy  of  the  digestive  functions, 
impossible  in  the  pelagic  male.  A  minute  description  is  given  of  the 
suctorial  apparatus. 

Spermatozoa  of  Decapoda.*— N.  K.  Koltzoff  discusses  m  a  very 
•exhaustive  manner  the  spermatozoon  in  Decapods  as  an  introduction  to 
A  consideration  of  the  problem  of  cell-form.  There  is  a  chapter  on 
commrative  morphology,  which  includes  an  account  of  the  development 
of  the  various  structures,  nuclear  and  cytoplasmic,  with  a  statement  of 
lioinologies  with  the  usual  sperm  type ;  a  chapter  on  biophysics,  in 
which  are  discussed,  inter  alia,  the  dependence  of  the  external  form  of 
the  Decapod  sperm  upon  osmotic  pressure,  the  origin  of  the  form  in 
histogenasis,  and  its  fixation  ;  a  chapter  on  physiology,  dealing  with  the 
movements  of  the  sperm  appendages,  the  capsule  explosion,  and  the 
fmictions  of  the  separate  sperm  *'  organs  ^' ;  and  a  concluding  section, 
treating  of  such  matters  as  the  significance  of  the  central  body  and  the 
mitochondria,  and  the  organisation  of  the  cell. 

Annulata. 

Collateral  Budding  in  a  Syllid.f — Akira  Izuka  describes  in  Try- 
pano9yUis  misakimms  sf,  n.  the  production  of  numerous  collateral  buds 
at  the  posterior  end  of  the  body.  There  were  fourteen  sexual  zooids 
attached  to  the  ventral  aspect  of  the  posterior  end.  After  full  maturity 
the  buds  will  evidently  separate  from  the  asexual  mother  individual. 

Wephridia  of  Arenioola.J— R.  S.  Lillie  gives'a  full  account  of  the 
structure,  origin,  and  histological  differentiation  of  the  nephridia  in 
A.  cristata  Simpson.  Particular  attention  is  dven  to  the  relation  of  the 
nephridia  to  the  body  segmentation  and  to  Uie  septa,  and  the  mode  of 
development  of  nephrostome,  glandular  portion,  and  terminal  vesicle. 
There  is  also  added  a  brief  account  of  the  anatomy  and  histology  of  the 
adult  nephridium. 

Heteronereis  of  Thames  Bstuary.§ — H.  C.  Sorby  gives  some  in- 
teresting notes  regarding  the  Heteronereis  of  several  species  of  Nereis. 
He  has  spent  several  months  in  the  year  for  more  than  twenty  years  on 
the  waters  of  the  Thames  estuary,  and  onlv  on  five  occasions  has  he 
seen  large  numbers  of  Heteronereis  swimmmg  at  the  surface.  Some 
account  of  these  occurrences  is  given,  and  also  other  notes  upon  the 
following  species: — N,  (Uversicolor,  N.  dumerilii,  N.  hngissimay 
N.  pelagica^  N,  cuUri/era. 

Nematohelminthes. 

Beduoing-di vision  in  Ascaris.U — B.  F.  Griggs  presents  evidence 
which  seems  to  him  conclusive  that  the  reduction-division  in  Ascaris  is 

•  Arch.  Mikr.  Anat.,  Ixvii.  (1906)  heft  3,  pp.  364-671  (3  pis.  and  37  figs.). 

t  Annot,  Zool.  Japon,  v.  (1906)  pp.  283-7  (4  figs.). 

:  Mitth.  Zool.  Station  Neapel,  zviL  (1905)  pp.  341-405  (4  pis.  and  1  fig.). 

§  Joum.  Linn.  Soc.,  xxix.  (1906)  pp.  434-9. 

8  Ohio  Nat.,  vi.  (1906)  pp.  519-27  (1  pi.). 
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a  true  reducing-division  in  Weismann's  sense.  In  Asearis  msgalocephala 
hivalms  the  tetrads  arise,  not  bj  a  double  longitudinal  split  of  the 
original  spirem-thread,  but  by  a  folding  of  adjacent  segments  together 
(conjugation  of  univalent  chromosomes)  along  with  what  is  believed  to 
be  a  single  longitudinal  split.  The  two  split  loops  which  form  the  two 
tetrads  appear  very  early  in  the  continuous  spirem,  and  in  their  later 
development  simply  break  apart,  shorten,  thicken,  and  straighten  out  till 
the  tetrads  are  formed. 

Since  of  each  tetrad  only  one  component  chromosome  remains  in  the 
ripe  ovum,  there  is  a  reducing-division  in  Weismann's  sense,  by  which 
paired  chromosomes  are  separated  from  each  other  in  the  egg^  and  the 
nereditary  characters  transmitted  by  the  chromosomes  thereby  modified. 

Anatomy  of  Nematodes.* — F.  H.  Stewart  describes  in  some  detail 
the  anatomy  of  OncholaimiM  vulgaris  Bast.,  a  free-living  Nematode,  and 
gives  some  notes  on  the  reproductive  system  of  Asearis  clavata  and  oa 
the  excretory  gland  in  the  larva  of  an  Asearis  from  the  cod.  Of  special 
interest  are  the  observations  on  the  coelom.  The  cavities  containing  the 
testes  and  ovary  are  true  gonoccels  or  protocoeloms.  In  the  forms 
described  a  series  is  made  out.  In  the  immature  female  or  mature  male 
of  0.  vulgaris  there  is  a  simple  gonocoel ;  next  in  the  mature  female  tiie 
gonocoel  is  slightly  more  complex ;  there  is  a  narrow  conical  outgrowth, 
from  the  original  cavity,  which  is  represented  by  the  ovarian  ctecnm  ; 
finally  in  A,  clavata  the  entire  gonocoel  has  become  enormously  elongated 
and  convoluted.  The  call  for  this  latter  development  is  the  need  for  an 
enormous  increase  in  the  reproductive  products  on  changing  from  a  free 
to  a  parasitic  life. 

Platyhelzninthes . 

Structure  and  Development  of  Gysticercus.t — H.  Schaaf  discusses^ 
with  particular  reference  to  Tania  soliunty  the  structure  and  develop- 
ment of  cysticerci,  of  which  he  has  had  abundant  material  of  different 
ages.  The  cysticerci  of  T.  serrata^  T.  saginaia,  and  T.  marginata  are 
also  described. 

Echinoderma. 

Growth  of  the  Oocyte  in  Antedon.} — G.  C.  Chubb  has  endeavoured 
to  interpret  in  terms  of  the  cell-metabolism  the  structural  changes 
exhibited  bv  the  growing  ovarian  ovum  of  Antedon  bifida  Penant. 

Throughout  the  whole  growth  of  the  oocvte  the  nucleolus  inter- 
mittently discharges  groups  of  deeply  basophile  spherules  into  the 
cytoplasm.  In  the  young  oocyte  these  "  nucleolar  spherules  "  accumulate 
in  the  cytoplasm,  where  they  form  small  groups  near  the  germinal 
vesicle.  In  slightly  older  oocytes  the  increased  fluidity  of  the  cytoplasm 
which  results  from  the  progressive  accumulation  of  metaplastic  material 
in  preparation  for  yolk-formation,  causes  the  discharged  nucleolar 
substance  to  lose  its  spherular  form,  and  to  diffuse  on  the  neighboorinj^ 
cytoplasm.    The  more  deeply  staining  area  of  the  cytoplaaai  to  whicn 

♦  Qiiart.  Joum.  Mior.  Soi.,  No.  197  (1906)  pp.  101-50  (3  pis.), 
t  Zool.  Jahrb.,  xxii.  (1906)  heft  3,  pp.  435-76  (2  pis.  and  13  figs.). 
X  Proo.  Roy.  Soo.  London,  Series  B,  Ixxvii.  No.  B  519,  pp.  384-7. 
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this  diffneion  gives  riae  is  the  yolk-unclcns.  As  tlie  cytoplasm  becomes 
stiJl  moTt  fluid,  the  yolk-uucleug  becomes  a  coocavo-convex  lena  em- 
bracing the  spherical  germinal  vesicle.  The  yolk-nueleus  m  simplj  a 
rp^ion  of  the  cytoplasm  on  to  which  waste  material  discharged  from  the 
nucl  coins  has  diffused,  and  its  suljsequent  morement  to  the  periphery 
and  its  utber  changes  are  all  detonnjoed  by  the  pro^Tessive  change  in 
the  pbT3ical  consisieHce  of  the  cytoplasm  which  precedes  and  accom- 
panies yoik-formation. 

The  spherical  form  of  the  nacleohis,  a  form  In  which  minimum 

surface  area  is  associated  with  max:imom  bulk,  stands  in  striking  contrast 

to  the  subdivided  condition  of  the  chromatin,  and  indicates  the  absence 

of  any  reaction  l»etween  the  caryolymph  and  the  nucleolar  suhsUincc  at 

the  smface  of  the  nucleohis  ;  the  latter  structure  passively  Rowing  by 

the  deposition  of  material  on  its  surface  from  solution  in  the  caryolymph. 

The  nucleokr  material  coiiBists  of  two  substances  :  the  one  acidophiie 

and  extending  throughout  the  nucleolus,  the  other  deeply  basophile  and 

borne  bv  the  acidophiie  ground  substance,  to  which  its  pVesence  imparts 

a  fxjosiderably  finner  consistence.     Nucleolar  activity,  which  prot^eeds 

fn»n  within  outwards,  results  in  the  breakdown  of  the  basophile  con- 

fiMtnent,  the   products   of   which  are   eventually  discharged    into   the 

caiTolvmph.     On  the  comphition  of  yolk-formation  all  indication  of 

QAoleolar  activity  abruptly  cea^ses.     The  supply  of  the  basophile  con- 

ifcilaent  of   the  nucleolus  also  ceases,  hut  the  acidophiie  constituent 

amtinues  to  be  deposited  on  the  nucleolar  surface,  where,  no  longer 

beiug  incorporated  by  the  now  inactive  imcleolus,  it  forms  lens-shaped 

aocnuinJHtions.     The  acidophiie  constituent  is  prolmbly  due   to   the 

chromatin,  the  basophile  to  the  cytoplasm.    The  etcJidy  growth  of  the 

imcl^las  is  not  due  to  the  accumulation  of  waste  material,  hut  to  an 

tncreofied  production  of  the  "  ground  substance  "  by  the  chromatin  in 

order  to  cope  with  the  ever-increasing  prodnction  of  waste  material  by 

the  cytoplasm  of  the  growing  egg.     From  the  nucleohis  this  waste 

iBitafial^  now  presumably  inert  and  harmless,  ia  disc  hanged  into  the 

cytoplasm,  where  it  slowly  dissolves  away. 

As  metabolism  increases,  the  chromjitin  h  more  sulMiiyided  ;  this 
feciiitates  reaction  with  the  surrounding  caryolymph,  and  indicates  that 
the  chromatin  obtains  its  food -material  by  active  incorporation.  The 
tonfoe  is  outside  the  cell,  and  the  chromatin  is  the  uelf-structure  with 
vMch  the  raw  food -material  supplied  by  the  parent  organism  first  c^mes 
iato  relation.  The  elaborated  food-material  is  ptiased  on  from  the 
chromatin,  in  part  to  the  nucltH>lua,  hut  mainlv  to  the  cytoplasm. 
During  the  period  preceding  yolk-formation,  whicli  is  marked  by  the 
pro^gressive  accumulation  of  metttpli^tio  material  in  preparatiou  for  this 
^aoesB,  the  avidity  with  which  the  cytoplasm  takes  up  the  products  of 
ehromfttin  activity  causes  the  latter  structure  to  appear  faintly  stained, 
WitJi  the  oommenoemeut  of  yolk* formation  this  avidity  is  greatly 
reduced^  ajid  the  products  of  chromatin  activity,  now  being  produced  in 
exosai  of  the  requirements  of  the  cytoplasm,  accumulate  on  the  chromatin 
fbre^ls,  causing  the  increase  in  the  staining  capacity  of  the  latter  and 
tLt'  f^innation  of  the  basophile  droplets. 
'  Throughout  the  whole  growth-period  of  the  oocyte  there  is  a  gradual 
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accumalation  in  the  cytoplasm  of  metaplastic  material  in  preparation  for 
jolk-formation.  This  is  accompanied  bj  an  increase  in  the  basophile 
staining  capacity  and  fluid  consistence  of  the  cytoplasm.  The  process 
of  yolk  formation,  that  is  the  actual  appearance  of  the  definitive  ^olk- 
spherules,  is  unaccompanied  by  increased  nuclear  or  nucleolar  activity, 
and  consists  simply  in  the  rapid  and  automatic  conversion  of  the 
accumulated  material  into  a  form  sufficiently  stable  to  survive  the  period 
of  quiescence  which  succeeds  the  completion  of  the  growth  of  the  egg. 

The  oocyte  constitutes  an  osmotic  system,  of  which  the  cell-wall 
forms  an  outer,  the  nuclear  membrane  an  inner  semi-permeable  mem- 
brane. The  accumulation  in  the  cytoplasm  of  soluble  substances  in 
f)reparation  for  yolk-formation  causes  an  increase  in  the  osmotic 
ntensity  at  the  outer  membrane,  and  a  corresponding  decrease  of  thai 
at  the  inner.  The  loss  of  turgescence  which  thus  results  permits  of  the 
assumption  of  an  irregular  form  during  fixation. 

Up  to  the  expansion  due  to  the  formation  of  the  definitive  yolk- 
spherules,  the  size  of  the  germinal  vesicle  shows  a  close  relation  to  that 
of  the  egg,  and  is  determined  when  equilibrium  is  established  between 
the  rate  of  diffusion  of  nutritive  substances  through  the  nuclear  mem- 
brane on  the  one  hand,  and  the  requirements  of  the  chromatin  on  the 
other. 

Nervous  System  of  Asteridss.* — R.  Meyer  deals  with  the  finer 
structure  of  the  nervous  system  in  Asteridse,  describing  the  radial 
system,  the  cuticula,  the  covering  or  support  cells  (Sttitzzellen),  gland-, 
sense-,  and  ganglion-cells  in  Asterias  rubms.  With  reference  to  the 
"enterocoel  nervous  system,"  described  by  Cuenot,  as  existing  in  the 
dorsal  peritoneal  epithelium  in  A.  glacicUis  and  other  starfish,  the  author 
expresses  doubt  Me  failed  to  find  it  in  il.  rubensy  and  points  out  that 
Cuenot  himself  could  not  observe  it  in  Asterina,  On  account  of  these 
facts  he  is  inclined  to  question  the  existence  of  an  enterocoel  nervous 
system. 

CoBlentera. 

Sexual  Dimorphism  in  Aglaophenia.f — H.  B.  Torrey  and  Ann 
Martin  find  that,  in  those  species  bearing  both  closed  and  open  corbolsd 
which  they  have  examined  {A,  diegensis  Torrev,  A,  pluma  (Linn.),  A. 
Biouthionides  Murray,  and  A,  inconspicua  Torrey),  the  female  gonophores 
are  contained  solely  in  those  corbulss  which  have  completely  fused 
leaflets  (closed)  ;  the  male  in  those  where  the  leaflets  are  more  or  lees 
free  from  one  another  (open).  They  therefore  consider  it  highly 
probable  that  other  species  of  Aglaophmia,  and  perhaps  even  other 
genera,  may  show  sex  characters  of  a  similar  nature  in  their  phylac- 
tocarps. 

Structure  of  Isis  Hippuris.} — J.  J.  Sim^n,  in  view  of  the  fact 
that  the  genus  Isia  has  hitherto  been  but  imperfectly  described  and 

*  Zeitschr.  wlss.  ZooL»  Izxxi.  (1906)  heft  1,  pp.  96-144  (2  pis.). 

t  Univ.  California  Publications  (Zool.)  iii.  No.  4  (1906)  pp.  47^2  (9  figs.). 

t  Joum.  Linn.  Soo.,  xxix.  (1906)  pp.  421-33  (1  pi.). 


ZOOLOGY  AND  BOTANY,   MICROSCOPY,  ETC.  557 

insafficientlj  known,  gives  a  precise  detailed  description  of  this  species, 
which  is  also  the  sole  representative  of  a  distinct  family.  The  previous 
literature  of  Isis  is  reviewed,  and  a  note  of  its  distribution  as  far  as 
recorded  is  given. 

Porifera. 

Hew  Glionid.* — E.  Topsent  describes  Cliothosa  seurati  g.  et  sp.  n., 
a  new  boring  sponge,  from  the  (Jambier  Islands.  There  are  no  somatic 
micToscleres,  and  the  choanosomic  asters  are  amphiasters. 

Protozoa. 

Biometrical  Study  of  Conjugation  in  Param(Bcium.t  —  B.  Pearl 
has  made  a  study  of  variation  and  correlation  in  conjugating  and  non- 
conjugating  examples  of  Paramctcium  caudatum.  The  author^s  aim  has 
been  to  determine  whether  the  portion  of  the  ParanuBdum  population, 
which  is  in  a  state  of  conjugation  at  a  given  time,  is  differentiated  in 
respect  of  type  or  variability,  or  both,  from  the  non-conjugating  portion 
of  the  population  living  in  the  same  culture  at  the  same  time ;  and 
further  whether  there  is  any  tendency  for  like  to  pair  with  like 
("  homc^my  "),  and  if  so,  how  strong  this  tendency  is.  The  results 
showed  tnat  there  is  a  differentiated  "  conjugant  type  "  of  Param<Bcium  ; 
and  that  this  ''  conjugant  type ''  is  relatively  fixed  and  constant  under 
varying  environmental  conditions,  as  compared  with  the  general  popula- 
tion in  fission  generations.  Thus  it  follows  that  if  the  individual 
Paramacia  of  a  given  race  must  conform  to  a  definite  and  relatively 
fixed  morphological  type  every  time  they  conjugate,  what  they  may 
acquire  during  fission  generatLons  is  cleuiy  of  no  particular  account  to 
the  evolutionary  history  of  the  race  in  the  long  run. 

RMsopoda  in  Human  Spinal  Fluid.}— Y.  Ellermann  describes  from 
the  spinal  fluid  in  two  cases  of  poliomyelitis  acuta,  rhizopods  showing 
a  weU  marked  development  of  filose  pseudopodia.  Tney  bore  no 
resemblance  to  polynuclear  leucocytes,  out  were  quite  characteristic. 
No  bacteria  were  found  associated  with  them. 

Trypanosoma  of  Hors6.§  —  J.  J.  Vassal  describes  a  trypanosome 
affecting  horses  in  Annam.  Laveran  and  MesnUJI  have  conducted  a 
series  of  inununity  experiments  with  a  view  to  determining  its  relation 
to  the  organism  of  Surra,  which  it  resembles.  Their  main  conclusion  is 
that  it  is  probably  a  variety  of  the  same ;  it  is  not  distinct  from  Surra 
in  the  sense  that  Nagana  is. 

Spirillum  of  Bat.f— C.  Nicolle  and  C.  Comte  describe  a  fatal 
spirillum  disease  of  Vespertilio  kuhli  from  Tunis.  The  source  of  infec- 
tion is  apparently  undetermined. 

•  Bull.  Mu8.Nat.  Hist.,  1905,  pp.  94-6. 

t  Proc.  Roy.  Soc.,  Series  B,  Ixxvii.,  No.  B518,  pp.  377-83. 

X  Centralbl.  Bakt.  Parasit.,  xl.  (1906)  heft  5,  pp.  648-63  (1  pi.  and  1  fig.). 

§  Ann.  Inst.  Pasteur,  xx.  (1906)  pp.  256-95. 

B  Tom.  cit.,  pp.  296-303.  ^  Tom.  cit.,  pp.  311-20  (1  pL). 
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Myxosperidium  of  Trout.* — L.  L6ger  gives  a  brief  account  of  CMoro- 
myxum  trutttB  sp.  n.,  occurring  in  the  gall-bladder  of  Trvtta  fario  L.  at 
Dauphin^.  It  closely  resembles  G.  fluviatHe.  The  hosts  suffer  from 
enteritis,  the  liyer  is  discoloured,  and  the  gall-bladder  enormously  dis- 
tended. The  fins  and  all  clear  parts  of  die  skin  turn  yellow,  there 
is  marked  emaciation,  and  death  usually  results.  The  parasites,  which 
live  free  in  the  gall-bladder  and  its  ducts,  have  been  found  only  in  sickly 
trout. 

*  Comptes  Bendus,  oxUi.  (1906)  pp.  655-61. 
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BOTAJ^Y. 

OBNERAL, 

iQCludinff  tha  Anatomy  »ii<i  Fhysiolog?  of  S«od  Floste. 

Cytology, 

IncIudlikK  Oell'CtmteiLt*. 

t^logy  of  Nectar-Glands  of  Vicia  Faba,*— C,  Stockard  haH 
iilmijied  the  tiectar-glands  on  the  stipules  of  Vkm  Ftiba,  and  finds  that 
ftey  contain  rows  of  cells,  tht^  contents  of  wliich  have  different  chemical 
reattions,  shown  in  life  by  different  colours  :  these  are  probibly  dne 
to  differeucea  in  metabolic  activity*  The  colour  response  resembles  that 
of  litmus,  acids  turning  the  cell-contents  red,  and  bases  turning  them 
bine.     When  young  the  gland-cella  differ  hot  slightly  from  ordinary  cells. 

The  nuclei  are  gmuular,  sometimes  cxwirsely  vacuolatetU  with  one  or 
more  plasmosomes  surrounded  hy  vacuoles  ;  they  are  spherical  when 
joung,  but  later  ou  are  shrunken  and  irregular.  They  are  generally 
t'eutral,  aud  probably  give  out  material  to  thecytopluum  which  ultimately 
gives  rii&e  to  granules.  Rarely  the  nucleus  loses  its  chromatin  and  takes 
plasma  stains.  During  secretion  the  cytoplasm  first  becomes  vacuolar, 
then  slightly  granular,  and  tiikes  nncletir  stains.  These  changes  are  con- 
tioUed  by  the  uucleua  which  seems  to  be  the  centre  of  metalxjlic 
activities,  sharing  in  the  formation  of  the  secreted  substance,  but  taking 
BO  part  in  the  actual  process  of  seeretion* 

Structure  and  Development* 
VQff«t  Alive, 

Investigmtiona  on  the  Anatomy  of  Allied  Plants.t— A,  Barton 
has  tested  the  constancy  of  anatomiad  chanicbers  under  varying  condi- 
tiona  of  soil  and  climate.  He  caUs  attention  to  two  kinds  of  S]>ecie8, 
vis,,  Linnseau  and  Jordanian,  which  vary  according  to  the  different 
valued  placed  upou  external  morphological  cbaructeTs,  The  author 
believes  that  where  the  aniitomLod  differences  of  allied  species  are 
experimentally  interchangeable,  such  species  should  not  be  reganled  as 
distinct,  however  unlike  may  be  their  external  appcjirance.  On  the 
other  haud,  those  whose  anatomiuil  difftsreuces  are  constant  under 
experiment  are  true  species,  though  agreeing  in  their  external  appearance. 

The  chief  value  of  this  investigation  is  in  the  evidence  as  to  what 
anatomical  characters  vary  under  given  conditions. 

Physiologry. 
Nutrition  and  Qrowth. 

Chlorosis  in  MalvaceflS.} — Baur  has  investigated  the  infectious 
chlorosis  of  the  Mahracess,  using  for  his  experiments  Abutilon  atriatumy 

♦  BuU.  Torrey  bot.  Club,  xxxiii.  (1906)  pp.  247-62  (2  pis.), 
t  Ann.  Sci.  Nat.  (Bot.),  s^r.  9,  il.  (1905)  pp.  1-117  (4  pis.). 
:  SB.  Akad.  Wiss.,  1906,  pp.  11-29. 
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a  plant  capable  of  transmitting  its  variegation  by  grafting.  He  finds 
that  if  the  leaves  are  removed  from  variegated  pknts,  and  the  plants  are 
then  kept  in  the  dark,  new  shoots  appear  with  only  two  or  three 
variegated  leaves,  and  if  the  latter  are  removed  the  plant  remains  per- 
manently green,  unless  infected  afresh  by  grafting.  If  latent  axillary 
buds  on  old  parts  are  forced  into  growth  they  produce  variegated  leaves, 
which  infect  all  the  rest  of  the  plant.  If  all  variegated  leaves  are 
removed  and  the  plant  exposed  to  hght,  it  becomes  permanently  green. 
Similar  results  were  obtained  with  A.  arboreum.  The  author  believes 
that  the  variegation  is  caused  by  a  virus  formed  only  in  the  light  in  the 
affected  parts  of  the  plant ;  also  that  this  virus  is  formed  only  in  small 
quantities,  which  are  quickly  used  up  if  the  infected  leaves  are  at  once 
removed.  It  is  only  able  to  infect  embryonic  leaves,  and  is  then  stored 
for  months  in  an  inactive  form.  Experiments  show  that  the  virus 
moves  in  the  cortex  and  not  in  the  transpiration  current.  When 
variegated  A.  Thomsoni  is  grafted  with  immune  A,  arboreumy  the 
scions  grow  well  but  are  not  infected,  although  if  these  scions  are  them- 
selves grafted  with  a  susceptible  species,  the  virus  pcisses  through  the 
immune  parts  and  infects  the  susoeptible  species.  This  virus  may  thus 
be  compared  to  the  supposed  shoot-forming  substance  of  Sachs  and  the 
growth-enzymes  of  Beijerinck. 

Starch  in  the  Bryophyta.* — El.  and  Em.  Marchal  have  carried  out 
a  series  of  physiological  researches  on  the  presence  of  starch  in  hepatics 
and  mosses.  In  the  first  chapter  they  describe  in  detail  their  experiments 
made  upon  some  50  hepatics  and  90  mosses,  to  determine  the  existence 
and  localisation  of  starch  in  them.  Their  first  list  is  systematic.  For 
convenience  they  then  class  the  species  in  three  groups  according  to 
whether  they  contain  much,  little,  or  no  starch.  In  the  first  group  are 
27  hepatics  and  52  mosses ;  in  the  second,  12  hepatics  and  24  mosses  ; 
in  the  third,  11  hepatics  and  14  mosses.  Types  of  the  first  group,  where 
freshness  is  constant,  are  Gincinnvlus  trichomanisy  Atrichum  unduHatum ; 
typjes  of  the  second  group,  exposed  to  short  and  rare  periods  of  desic- 
cation, are  Lophocolm  bidentatUy  Ceratodon  purpureus ;  types  of  the  third 
group,  adapted  to  withstand  prolonged  desiccation,  are  Radula  com^ 
planaia  and  NecTcera  crispa.  In  the  second  chapter  they  consider  the 
effect  of  light,  heat,  water,  and  nutritive  solutions  upon  the  production 
and  fluctuation  of  the  stores  of  starch,  and  find  that  the  Muscinese  react 
in  precisely  the  same  way  as  do  the  chlorophyllbse  Phanerogams. 

Direction  of  Growth  in  Hepatics.t — ^B.  Nemec  has  been  studying- 
the  direction  of  growth  of  the  sporogonium  and  vegetative  shoots  of 
certain  hepatics  in  darkness  both  under  the  action  of  gravity  and  freed 
from  it.  Varied  results  were  obtained.  The  plants  examined  were 
Lophocolea  bidentata,  Lejeunea  serpylli/oliay  Ansura  pinguis,  Pellia  califs 
cina,  and  P.  epiphylla.  Most  of  these  were  geotropic,  and  grew  ortho- 
tropically  or  plagiotropically  upwards  in  the  dark ;  but  the  first  two 
species  were  ageotropic. 

♦  Bull.  Soc.  Roy.  Bot.  Belgique,  xliii.  (1906)  pp.  115-214. 
t  Flora,  xcvi.  (1906)  pp.  409-50  (9  figs.). 
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Bespiration  in  Leaves  attacked  by  Peronospora.*— L.  Pavarina 
finds  that  normal  respiration  is  acoelerated  by  the  presence  of  Peronospora 
in  the  tissues  ;  the  absorption  of  oxygen  is  increased.  Intra-molecolar 
respiration  is  more  active  in  diseasea  leaves,  bat  it  becomes  exhausted, 
while  it  continues  in  healthy  leaves.  He  finds  also  an  increased  quantity 
of  oxydase  not  only  in  leaves  invaded  by  a  parasite  but  also  in  wounded 
leaves.  This  is  due,  he  considers,  to  the  reaction  of  the  protoplasm 
against  the  parasite  or  the  poisonous  substances  excreted  by  it.  The 
experiments  were  made  on  vine-leaves. 

Tkbbt,  O.  p.— OalTftBOtropiim  of  YoItoz. 

Amer.  Joum,  of  Physiology,  xv.  (1906)  pp.  285-44. 

General. 

Graft  Hybrids.t — Noll,  having  examined  the  graft-hybrids  resulting 
from  grafting  Mespilus  germanka  upon  Gratagus  monogt/na,  is  of  the 
opinion  that  they  originate  through  nuclear  fusion  in  the  callus.  The 
cells  of  the  hybrid  branches  have  not  double  the  sporophyte  number  of 
chromosomes,  so  that  if  these  branches  arose  from  fusion  of  two  vegeta- 
tive cells,  there  must  have  been  some  method  of  reduction.  The  greater 
resemblance  of  the  hybrid  to  the  stock  or  scion  is  explained  by  the 
assumption  that  in  each  fusion  the  nucleus  which  moved  into  new 
cytoplasmic  surroundings  was  so  weakened  that  in  the  reduction  process 
it  contributed  fewer  determinants  than  did  the  stationary  nucleus  to  the 
hybrid  nucleus.  The  author  hopes  to  succeed  in  recreating  the  hybrid 
Laburnum  Adami^  which  is  said  to  give  similar  results. 

Nectaries  of  CrucifersB.}— Armando  Villani  finds  that  the  nectaries 
of  CruciferaB  are  referable  to  one  primitive  type,  viz.,  two  at  the  base^ 
external  to  each  stamen,  constituting  a  dimerous,  external  whorl,  and 
two  at  the  base,  and  between  each  member  of  each  pair  of  long  stamens, 
constituting  an  internal  dimerous  cycle.  The  author  thinks  that  the 
Crucif er»  may  be  divided  into  types  and  generic  groups  according  to 
the  number  and  position  of  their  nectaries.  He  regards  the  whole  flower 
as  dimerous,  the  tetramery  of  the  corolla  being  only  apparent. 

Variation  of  Plowers.S— -6.  Klebs,  as  a  result  of  experimental  work 
on  the  variations  of  flowers,  offers  a  substitute  for  De  Vries's  intracellular 
pangenesis.  He  is  conduced  that  all  variations  are  due  to  the  influence 
of  external  factors  upon  the  inherent  potentialities  of  the  organism,  and 
has  made  use  of  various  conditions  of  temperature,  darkness,  wounding, 
and  artificial  food,  using  Campanula  Trachelium  and  Sempervivum  FunUi 
for  his  experiments.  He  shows  that  the  taxonomic  limits  of  a  given 
species  are  easily  passed  if  external  conditions  favour  the  expression  of 
potentialities  inherent  in  the  organism.  The  influence  of  external  con- 
ditions is  much  greater  before  inception  of  the  organs  than  aker.     He 

•  Atti  Iflt.  Bot.  Pavia,  xi.  (1906)  p.  16.  See  also  Bot.  Centralbl.,  cii.  (1906) 
pp.  88-9. 

t  ^B.  Niederrhein  Ges.  Nat.  u.  Heilkunde,  Bonn  (1905).  See  also  Bot.  Gaz.^ 
xU.  (1906)  pp.  368-9.  X  Malpighia,  xix.  (1906)  pp.  899-439. 

{  Jahrb.  wiss.  Bot..  xUi.  (1906)  pp.  155-320  (1  pi.). 
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regards  a  species  as  characterised  only  by  its  constant  relation  to  the 
outer  world,  or  in  other  words,  as  comprising  all  individuals  which  have 
arisen  by  vegetative  reproduction  or  self-fertilisation,  and  showing 
identical  characters  for  many  generations.  The  potentiaUties  of  Klebs 
are  inmiaterial  as  compared  with  the  pangens  of  De  Yries,  which  are 
material  and  carry  the  unit  characters. 

Preserving  Plants.*— 6.  PoUacci  finds  that  plants  preserved  in  a 
weak  solution  of  sulphur-dioxide  retain  their  form  and  are  kept  in 
good  condition  for  sectioning.  The  colour  may  be  preserved  by  immer- 
sion in  an  aqueous  solution  of  copper-sulphate  before  being  placed  in 
the  preservative. 

CBTPT0OAM8. 

Pteridophyta. 

(By  A.  Gepp,  MJl.,  P.L.a) 

North  American  Ferns. — ^A.  B.  Elught  gives  a  Ust  of  79  ferns 
which  form  the  fern-flora  of  Ontario.  He  records  the  stations  at  which 
they  have  been  found,  and  briefly  describes  the  geological  characters  of 
the  province,  and  the  mean  yearly  temperatures  of  its  counties.  L.  H. 
McNeill  $  gives  an  account  of  Botrychium  hiUmatum^  a  rare  q^ecies 
found  in  the  neighbourhood  of  Mobile,  Alabama,  and  relates  how  it  was 
pointed  out  to  him  about  80  years  ago  by  the  late  Dr.  Charles  Mohr»  in 
a  spot  now  covered  with  buildings.  On  searching  for  the  plant  two 
years  ago,  he  re-discovered  it  in  two  places.  He  describes  the  manner 
of  growth  of  the  plant,  the  kind  of  nabitat  which  it  prefers,  and  the 
characters  which  satisfy  him  that  it  is  a  distinct  species  not  to  be  con- 
founded with  B.  obliquunu  W.  Palmer,  §  discussmg  the  occurrence  of 
green  and  red  stiped  lady  ferns  in  North  America,  requests  botanists  to 
help  him  in  defining  the  K^ographical  distribution  of  the  two  forms,  and 
in  ascertaining  whether  the  form  with  green  stipe  is  boreal  and  the  red 
austral.  W.  N.  Glute||  describes  the  distribution  of  Botrychium  Ltmaria 
in  North  America,  and  gives  his  reasons  for  the  opinion  that  B.  ononda^ 
gense  cannot  be  separated  from  it  specificaUy.  E.  L.  Lee  %  gives  an 
account  of  a  hidden  shaded  nook  in  the  Cumberland  mountains  near 
South  Pittsburg,  Tennessee,  the  only  recorded  station  for  Scolopendrium 
in  the  south,  and  suggests  that  the  apparent  rarity  of  the  plant  may  be 
due  to  the  secluded  nature  of  its  haunts.  G.  B.  Davenport,**  writine 
on  the  forms  of  Botrychium  simplex,  points  out  that  the  fully  matured 
form  of  the  plant  is  Lasch's  var.  compositum,  of  which  ttutt  author 
described  a  binate  and  a  temate  form ;  that  this  variety  bears  the  lamina 
low  down  near  the  base  of  the  frond,  while  Milde's  var.  faUax  bears 
the  lamina  above  the  middle  of  the  frond.  W.  N.  Clute  ft  oontinues  his 
check  list  of  the  North  American  femworts.    Mrs.  J.  R.  Sanford  Xt 

*  BuU.  Soc.  Bot.  Ital.,  1905,  p.  242. 

t  Fern  Bulletin,  xiv.  (1906)  pp.  65-74.  J  Tom.  cit,  pp.  74-6. 

I  Tom.  cit.,  pp.  78-9.  Q  Tom.  cit.,  pp.  80-1  (1  pL). 

4  Tom.  cit,  pp.  82-4.  ••  Tom.  cit.,  pp.  84-6. 

tt  Tom.  cit.,  pp.  86-90.  Jt  Rhodora,  viii.  (190iS)  pp.  118-14. 
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describes  how  she  found  a  likely  sjoot  in  Massachusetts  for  the  reputed 
hybrid  Asplmium  ebenoides,  the  sou  being  favourable,  and  the  two  ferns 
Afplemum  ebeneum  and  Camptosorus  rhkophyllus  present  in  plenty,  and 
after  a  short  search  discovered  A,  ebenoides  (a  new  record  for  Massa- 
chusetts), and  close  by  it  a  variant  form  of  C.  rkizapkyllus  verging 
towards  A.  ebmoides. 

South  American  Ferns. — 0.  Hieronytnus*  gives  the  first  instalment 
of  his  enumeration  of  the  ferns  collected  by  Dr.  A.  Stiibel  in  1868 
during  his  ecological  explorations  in  Columbia,  Ecuador,  Peru,  and 
Bolivia.  Tnough  not  a  botanist,  Stiibel  made  the  best  use  of  his 
exceptional  opportunities  for  collecting  from  the  plains  right  up  to  the 
eternal  snows,  his  object  being  to  bring  back  specimens  typical  of  the 
various  zones  visited  by  him ;  and  his  collection  was  at  the  time  by  far 
the  best  ever  made  in  that  region.  Eight  new  species  are  described  and 
figured,  six  of  them  belonging  to  the  genus  AhophUa.  P.  Dus6n^  t  in 
his  account  of  the  flora  of  the  Serra  do  Itatiaya  in  Brazil,  ^ves  a  list  of 
26  Pteridophytes  collected  by  him  during  his  expedition  m  May-Jul^ 
1902,  on  behalf  of  the  National  Museum  at  Rio  de  Janeiro.  The  speci- 
mens were  almost  all  determined  by  H.  Christ.  H.  Christ  %  publishes  a 
list  of  28  Brazilian  ferns  collected  by  J.  Huber  and  Madame  A.  Ooeldi 
for  the  Goeldi  Museum  at  Para,  during  an  expedition  to  the  frontier  of 
Peru,  up  the  river  Purus,  an  important  tributary  of  the  Amazons.  The 
collection  shows  no  trace  of  a  sub-andine  character,  but  is  of  the  tvpe 
found  over  the  great  Brazilian  plain.    Four  new  species  are  described. 

Japneee  FemB.§ — J.  Matsumura  publishes  an  index  of  Japanese 
plants  with  the  species  arranged  alphabetically  under  their  classes.  The 
habitat,  Japanese  name,  citations  of  literature,  synonyms,  and  a  biblio- 
graphy are  added.  The  Pteridophyta  are  621  in  number,  including  25 
fossil  ferns. 

Norfolk  Island  Fems.|| — J.  H.  Maiden,  in  his  account  of  the  flora 
of  Norfolk  Island,  publishes  a  list  of  55  species  of  Pteridophyta  with 
critical  notes  on  doubtful  points,  synonymy,  etc  Six  of  the  species 
appear  to  be  new  records  for  the  island. 

Bare  Form  of  Asplenium  Buta-muraria.f — R.  Pampanini  discusses 
**  lusm  depatq>eratum  Rosenstock,"  a  monstrous  form  of  A.  Ruta-muraria 
described  by  Christ  in  his  monograph  of  the  many  variations  of  the 
species.**  The  original  plant  was  found  near  Castelruth  in  South  Tyrol, 
and  Pampanini  has  obtained  further  specimens  from  the  sub-alps  of 
Belluno.  He  describes  the  plant,  and  caUs  attention  to  its  peculiarities, 
the  lanceolate  form  of  the  leaves,  the  linear  lacineae,  the  marginal  sori, 
and  the  longlv  ciliated  indusinm — these  are  but  exaggerations  of  what 
occurs  in  other  forms  of  the  species;  and  despite  its  very  distinct 
external  appearance,  depauperatum  must  not  be  mistaken  for  some  other 

•  Hedwigia,  xlv.  (1906)  pp.  215-38  (4  pis.), 
f  Aroh.  Mu8.  Naoion.  Rio  de  Janeiro,  ziii.  (1908)  pp.  105-9. 
X  Hedwigia,  zly.  (1906)  pp.  190-4. 

{  Index  Plantarom  Japomcarum.  Tokio :  Marnzen,  1904,  i.  pp.  284-868, 882-96. 
Q  Proc.  Linn.  Soo.  New  South  Wales,  xxviii.  (1903-4)  pp.  729-40. 
^  Nnov.  Giom.  Bot.  Ital.,  xiii.  (1906)  pp.  229-86  (1  pL). 
•♦  Hedwigia.  xlii.  (1908)  p.  170. 
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species,  nor  even  for  a  hybrid.  The  indosiom  of  A.  RuUhmwraria  is  one 
of  the  most  typical  characters  of  the  species  ;  it  is  lonely  ciliate.  And 
yet,  curiously  enough,  authors  have  describ^  it  so  diversely  as  erooe, 
denticulate,  lacerate,  fimbriate,  etc.  (scores  of  citations  are  given  in  foot- 
notes) ;  and  in  their  figures  they  have  almost  all  either  omitted  it  or 
represented  it  as  entire,  crenulate,  eroso-laoerate,  denticulate,  or  very 
shortly  ciliate.  Pampanini  has,  by  numerous  observations,  determined 
it  to  be  more  or  less  longly  ciliate  at  first,  the  cilia  equalling  the  width 
of  the  undivided  part  of  the  indusium  or  even  bemg  twice  as  long. 
After  maturation  of  1ihe  spores,  the  cilia  break  off,  and  the  membrane 
becomes  lacerate.    Figures  are  given. 

How  Ferns  Grow.* — ^M.  Slosson,  in  her  freely  illustrated  book 
"  How  Ferns  Grow,"  points  out  the  principal  features  of  the  develop- 
ment of  form  and  venation  in  fronds  as  seen  in  the  ferns  of  the  North- 
Eastem  United  States.  Eighteen  species  are  treated,  each  in  a  chapter 
by  itself,  containing  a  description  of  a  mature  plant  followed  by  a 
detailed  account  of  the  evolution  of  the  fronds  from  the  earliest  simple 
form  of  the  first  year,  to  the  fully  developed  frond  of  a  mature  plant. 
Sufficient  examples  of  these  often  strangely  diverse  stages  occurring  in 
one  and  the  same  species  are  well  represented  by  photography  in  the 
plates. 

Structure  of  Tree-Perns.t — W.  Schiitze  treats  of  the  physiological 
anatomy  of  some  tropicd  ferns,  especially  the  tree-ferns.  He  give?  a 
brief  summary  of  sucn  little  work  as  has  been  done  on  this  neglected 
subject,  and  attempts  to  supply  in  this  paper  such  information  as 
botanists  require.  His  material  comprises  the  genera  Cyatheay  AUophUa^ 
Hemitelia,  and  Dkhsonia^  and  also  Lygodium  and  Drimoglossum.  First 
he  treats  of  the  epidermis,  the  corky  sub-epidermal  layers,  and  epidermal 
structures.  Passing  on  to  the  vascular  tissue,  he  describes  the  form  and 
course  of  the  Inain  bundle,  of  the  medullary  and  cortical  bundles,  the 
hadrome  and  protohadrome,  tylosis,  the  leptome  and  protoleptome,  the 

Sarenchyma  sheath  and  endodermis,  the  external  parenchyma.  He  then 
eals  with  the  mechani(»l  system,  its  structure  and  arrangement,  the 
mechanical  cells,  the  brown  colouring-matter  in  the  walls  of  the  un- 
lignified  stereome-cells ;  and  concludes  with  remarks  on  the  secretory 
system  and  the  stores  of  excreted  matters. 

Bud-formation  on  Fern-leaves.} — ^W.  Eupper  treats  of  the  forma- 
tion of  buds  on  certain  fern-leaves,  especially  Adiantum  Edgewarthii,  In 
this  and  some  seven  other  species  apical  buds  occur.  He  discusses  the 
various  modes  of  development  of  the  buds  in  relation  to  the  leaf -apex. 
The  bud-bearing  leaves  usually  are  prolonged  at  the  apex,  so  that  Uie 
bud  is  made  to  touch  the  earth  and  takes  root  as  an  independent  plant 
The  author  describes  the  various  modifications  of  the  first  leaves  of  the 
buds  formed  by  the  different  species.  In  Trichomanes  pinnatum  bads 
are  produced  on  each  side  of  tne  lengthened  rachis  in  place  of  pinnae, 
and  arise  like  these  from  marginal  cells.    In  Asplenium  obtusUohum  and 

♦  New  York  :  Henry  Holt,  1906,  viii.  and  156  pp.,  46  pl«. 
t  Beitr  wis*.  Bot.,  v.  (1906)  pp.  829-76  (figs.). 
t  Flora,  xcvi.  (1906)  pp.  337-408  (figs.). 
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A,  Mannii  nonnal  and  bud-bearing  pinna-less  leaves  arise  in  alternation ; 
in  A,  Mannii,  the  bads  arise  from  marginal  cells,  and  in  A,  obtusilobum 
from  the  upper  surface.  In  both  these  species  the  elongated  rachis  is 
dierefore  monopodial  with  theoretically  unlimited  grow& ;  and  in  A, 
obttmlobum,  if  the  apex  of  this  rachis  is  cut  off  the  first  leaf -rudiment  of 
the  youngest  bud  becomes  converted  into  a  continuation  of  the  pro- 
liferous apex.  The  author  then  gives  a  list  of  numerous  ferns  grouped 
according  to  the  positions  occupied  by  the  buds  on  the  leaves. 

Systematic  Value  of  Sporangium-wall.* — E.  Schnarf  adds  to  our 
knowledge  of  the  structure  of  the  sporangial-wall  in  Polypodiacese  and 
Cyatheacese,  and  discusses  its  systematic  importance.  He  gives  a  brief 
account  of  the  use  made  by  previous  authors  of  the  taxonomic  characters 
afforded  by  the  sporangia,  and  eimresses  his  opinion  that  the  sporangia 
of  the  Leptosporangiatse  afford  sufficient  characters  for  a  natural  division 
of  the  ferns,  but  that  the  annulus  by  itself  is  not  enough,  being  in- 
fluenced by  external  factors ;  yet  in  combination  with  the  structure  of 
the  sporangial-wall  it  affords  ample  material  for  establishing  the  natural 
relationships  of  the  ferns.  He  describes  in  detail  the  structure  of  the 
sporangium  in  all  its  parts,  selecting  BUehnum  as  a  typical  example. 
Applying  his  ideas  to  Asplmium,  he  gives  a  list  of  many  species 
examined  by  him  and  arranged  in  five  sections  by  Diels,  and  finds  that 
they  are  all  characterised  by  similar  sporangial  characters,  but  that 
Diplazium  and  Athyrium  are  entirely  different,  while  Ceterach,  Scolo- 
pmdrium,  and  Pleurosorus  entirely  agree  with  Asplenium,  Other 
botanists  have  reached  the  same  conclusion  in  other  ways.  Similarly  in 
Cyatheacese  the  author's  theory  holds  good,  but  is  more  difficult  of 
application  ;  and  he  discusses  the  question  as  to  whether  DicksoniecB  and 
Vyaihsct  ought  to  be  united  in  one  family. 

Oold  and  Silver  Fem8.t — ^W.  Zopf  publishes  an  account  of  some 
experiments  on  the  coloured  secretions  of  the  gold  and  silver  ferns, 
Gymnogramme  chrysaphylla,  O,  aulphurea,  O,  calomelanos.  By  dipping 
the  fronds  for  an  instant  into  neutral  purified  ether,  he  readily  dissolved 
these  secretions,  and  obtained  them  in  a  pure  state  by  distillmg  off  the 
ether.  From  the  yellow  secretion  of  G,  chrysophylla  and  G.  sulphurea 
he  isolated  two  substances — ^a  chrome-red  crystaUising  aromatic  body, 
which  melts  at  159°,  CigHigOs,  and  a  neutral  wax,  which  melts  at  GB'^. 
Prom  0.  calomelanos  he  obtained  a  colourless,  crystallising  body,  with  a 
camphor-like  smell,  and  melting  at  141^  G^qR^O^,  They  are  not  fatty 
Bubetanoes,  nor  are  they  resinous.  Whether  the  wax  comes  from  the 
glands  or  from  the  epidermis,  he  has  been  as  yet  unable  to  determine. 

Tracheids  in  Node  of  Equisetum.}— M.  0.  Sykes  has  experimented 
upon  the  tracheids  found  in  the  nodal  region  of  Equisetum  maximum^ 
and  shows  that  their  function  is  the  conduction  of  water  from  the  canals 
of  the  intemode  on  one  side  of  the  node  to  those  of  the  intemode  on 
the  other  side.    This  was  demonstrated  by  forcing  a  solution  of  eosin 

•  SB.  k.  Akad.  Wiss.  Math.  Nat.  Wien,  cxiii.  (1904)  pp.  649-73  (1  pi.), 
t  Ber.  Deut8ch.3ot.  GeseU.,  xxiv.  (1906)  pp.  264-72. 
X  New  Phytologist,  v.  (1906)  pp.  129-82  (figs.). 
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along  a  stem  under  atmospheric  pressure,  and  then  catting  sections  to 
ascertain  the  route  followed  by  the  solution. 

Oermination  of  Ophioglossum.*  —  D.  H.  Campbell  describes  the 
germination  of  the  spores  of  Ophioglossum  moluccanumj  0.  intermedium^ 
and  0,  pendulum,  and  the  earliest  stages  of  growth  up  to  the  formation 
of  four,  three,  and  thirteen  cells  resp^ively. 

Structure  of  Stolons  of  Nephrolepis.t — A.  Sperlich  describes  the 
function  and  behaviour  of  the  stolons  of  Nephrolepis  cordifolia^  and 
states  that  the  secondary  stolons  are  positively  geotropic  and  throw  out 
roots,  but  may  be  converted  into  aerial  stolons  by  decapitation  of  the 
primary  stolons.  These  secondary  stolons  he  would  style  "  wurzeltrager  " 
(root-bearers).  The  first  rudiments  of  the  stolons  are  formed  at  the 
growing  point,  and  many  of  them  remain  dormant.  The  roots  also  are 
first  traceable  at  the  growing  point  in  the  initial  layer,  whence  are 
derived  the  parenchyma  and  endodermis.  The  structure  of  the  aerial 
and  rooting  stolons  is  similar,  except  that  in  the  former  the  cortical 
tissue  retains  its  living  condition  to  a  distance  of  as  much  as  some 
decimetres  behind  the  apex,  being  chlorophyllose,  and  provided  with 
intercellular  spaces  connected  with  stomata.  The  tough,  elastic  cha- 
racter  of  the  stolons  is  due  to  a  sub-epidermal  sheath  of  6-7  layers  of 
lignified  cells.  The  rooting  and  aerial  stolons  form  a  canal-system, 
protected  from  crushing  and  from  desiccation.  The  author  compares 
them  with  the  rhizophores  of  Selaginella. 

Past  History  of  Fems.t — E.  A.  N.  Arber  discusses  the  past  history 
of  the  ferns  in  the  light  of  recent  discoveries,  and  sums  up  his  main 
results  in  a  diagrammatic  figure,  which  shows  the  geological  periods 
during  which  the  Cyc»dophyta,  Cycadofilices,  Primofilices,  Lepto- 
sporangiatas,  HydropteridesB,  and  Eusporangiatse,  respectively  attained 
to  the  position  of  dominant  factors.  The  name  Primofilices  is  suggested 
for  the  ancient  stock  from  which  the  Mesozoic  Leptosporangiatse  were 
derived.  Recent  research  tends  to  show  thsit  the  fern-like  fructifications, 
formerly  regarded  as  belongingto  the  Eusporan^ate  ferns  of  Palaeozoic 
times,  are  the  male  organs  of  rteridosperms.  Hence,  it  can  no  longer 
be  held  that  the  Eusporangiatse  were  a  dominant  group  in  Palseozoic 
times,  nor  that  they  constitute  a  more  primitive  type  than  the  Lepto- 
sporangiatse.  The  Hydropteridese  are  but  doubtfully  represented  in 
Mesozoic  times,  and  hence  are  the  youngest  group  considered  in  the 
paper. 

Parichnos.S — ^T.  G.  Hill  discusses  the  presence  of  a  parichnos  in 
recent  plants.  Having  briefly  summed  up  the  results  obtained  in 
Lepidodendron  and  other  fossil  plants  by  previous  workers,  he  suggests 
that  the  seeming  discrepancies  that  are  obvious  in  the  various  accounts 
and  figures  may  be  explained  simply  by  the  view  that  the  parichnos  has 
been  preserved  in  different  stages  of  development,  varying  from  a  definite 

•  Ann.  of  Bot.,  xx.  (1906)  p.  321. 
t  Flora,  xcvi.  (1906)  pp.  461-478  (2  pis.). 
X  Ann.  of  Bot.,  xx.  (1906)  pp.  215-82  (fig,). 
§  Tom.  cit.,  pp.  267-78  (2  pla.). 
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parenchjrmatoiis  strand  to  the  final  stage  of  disintegration — an  open, 
canal.  Starting  from  the  middle  cortex  it  bifurcates,  forming  two 
branches  situated  on  each  side  of  the  foliar  bundle.  He  then  describes 
the  investigations  made  by  himself  and  others  upon  the  presence  of  a 
parichnos  in  recent  plants — Isoetes  and  Lycopodium — and  shows  its 
identity  with  that  of  fossil  plants.  The  parichnos  of  recent  plants  is 
primarily  concerned  in  the  production  of  mucilage.  In  fossil  plants  it 
nas  been  held  to  represent  a  glandular  tissue,  a  gum-canal,  a  transpira- 
tory  or  respiratory  organ,  comparable  to  the  function  of  lenticels.  It  is 
possible  that  its  function  was  at  first  secretory,  and  subsequently,  after 
the  leaves  had  been  shed,  it  became  respiratory. 

Lepidodendron  obovatum.* — D.  H.  Scott  describes  a  specimen  of 
this  fossil  plant  obtained  from  the  Lower  Coal-measures  at  Towneley, 
which  presents  the  rare  feature  of  permitting  its  anatomical  structure 
to  be  investigated,  while  by  its  external  characters  it  allows  its  specific 
identification  to  be  established.  But  for  its  superficial  characters,  it 
would,  from  its  anatomy,  have  been  placed  in  iepidopMoios,  its  stem 
structure  beii^  in  close  agreement  with  that  of  L.  ftdigifwsus.  Identi- 
fications of  LepidophloioSy  based  solely  on  anatomiod  features,  are, 
dierefore,  open  to  suspicion. 

Hegaspore  of  Lepidostrobus.t  —  R.  Scott  describes  and  figures 
instances  of  a  curious  structure,  forty  examples  of  which  she  observe 
when  revising  1500  slides  of  fossil  plants  m)m  the  Coal-measures.  It 
has  the  appearance  of  a  crumpled  me^a^pore,  with  an  appendage  attached 
to  it.  Similar  structures  were  found  in  25  out  of  36  slides  of  Lepido- 
strohus  foliaceus  ;  and  finally,  a  good  instance  of  it  in  Williamson's  type 
cone  of  that  species.  That  cone  had  previously  been  regarded  as  purely 
micTosporangiate  ;  it  is  now  shown  to  be  heterosporous. 

CHBiBTKursEN,  G. — ^Indtz  lUievm.    (Index  of  Ferns.) 

[Continuation  of  the  alphabetical  enumeration  of  speoies  and  synonyms 
from  Polyztichum  aculecUum  to  Trichomanes  gibbenmim.] 

Copenhagen :  Hagemp,  1906,  faso.  x.,  pp.  577-640. 

Bryophyta. 
(By  a.  Gbpp.) 

Classification  of  Mosses.^ — V.  F.  Brotherus,  in  parts  224  and  226 
of  Engler  and  Prantl's  "  Die  natiirlichen  Pfianzenfamilien,"  treats  of 
the  moss-families  Spiridentaceae,  Lepyrodontacese,  Pleurophascacese 
(represented  by  a  single  genus  containing  only  one  species,  which  is 
coined  to  the  western  mountains  of  Tasmania),  and  Neckeracese.  The 
latter  family  is  sub-divided  into  ten  sections,  rich  in  genera  and  species. 
The  narrative  breaks  off  in  Lembophyllacese. 

New  British  Mosses.S — L.  J.  Cocks  gives  an  account  of  a  moss 
found  by  him  on  Ben  Lawers  on  July  15,  1902,  and  referred  by  him  to 

•  Ann.  of  Bot,  xx.  (1906)  pp.  317-19. 
t  New  Phytologist,  v.  (1906)  pp.  116-19  (plate  and  figs.). 
X  Leipzig :  Engelmann,  1906,  pp.  769-864  (58  figs.). 
§  Journ.  of  Bot.,  xlv.  (1906)  p.  242. 
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Mnium  medium^  on  account  of  its  sjnoicoas  inflorescence.  In  this  con- 
clusion he  is  confirmed  by  Dr.  Hagen,  who  points  out  that  the  specimea 
possesses  all  the  more  stable  characters  of  the  species — structure  of  stem, 
and  nerve,  form  of  leaf,  and  structure  of  leaf -teeth,  which,  near  the 
basal  margin,  consist  sometimes  of  one,  sometimes  of  two  cells ;  and 
shows  how  the  Ben  Lawers  specimen  differs  from  other  species — e.ff. 
M,  affine  and  M,  cmpidatum.  The  species  is  an  addition  to  the  Britisii 
flora,  and,  curiously  enough,  Hypnum  turgescenSj  another  addition  to 
our  flora,  was  gathered  on  the  same  day  upon  Ben  Lawers. 

New  Plagiochila  f^om  Ireland.* — F.  Stephani  describes  and  figures 
two  new  species  of  Plagiochila  from  Eallamey — P,  Otcenii  and  P.  kil^ 
lamimsis.  The  latter  was  published  and  figured  last  year  by  W.  H. 
Pear8on,t  but  Stephani  has  discovered  further  details  which  require 
explanation.  He  aloo  publishes  new  names  for  three  exotic  species  of 
Plagiochila  described  in  his  monograph  of  the  genus  in  his  Species 
Hepaticarum. 

Worcestershire  Mosses.^ — J.  B.  Duncan  enumerates  seven  mosses 
which  are  additions  to  J.  E.  BagnalFs  Worcestershire  moss  list  published 
in  1908.  One  of  these  is  Amblystegium  compaclum,  which  in  Britain 
had  previously  been  recorded  only  from  damp  calcareous  stations  in 
Sutherlandshire  and  Derbyshire  ;  it  has  now  been  demonstrated  to  occur 
on  dry,  slightly  calcareous,  triassic  sandstone  in  Worcestershire.  An- 
other unexpected  record  is  AndrecM  Rothii  on  similar  sandstone  only 
200  feet  above  sea-level.  New  stations  for  five  previously  recorded 
species  are  added. 

Yorkshire  Bryoph3rta.§ — ^W.  Ingham  gives  a  list  of  44hepatics  grow- 
ing around  York  within  a  circle  of  20  miles  radius.  At  a  somewhat 
greater  distance  are  found  Petalophyllum  Ralfsii,  Pallavicinia  FUh- 
iowiana^  Scapania  subalpinaj  S.  rosacea^  and  JubtUa  HtUchinsuB.  Of 
tJie  Sph^nacese  he  gives  lists  with  field-notes  for  Skipwith  and 
Strensall  Commons,  and  oiher  localities.  For  the  mosses  he  describes 
tiie  habitats  in  which  several  species  and  varieties  are  found  on 
Skipwith  Common  and  Jackdaw  Crag  Quarry,  and  adds  a  list  of  112  of 
the  less  common  species  occurring  within  20  miles  of  York. 

North  American  Br70ph3rta.ll — C.  C.  Haynes  gives  a  list  of  48 
hepatics  collected  near  Little  Moose  Lake,  in  the  Adirondacks ;  and 
A.  M.  Smith  a  list  of  103  mosses  from  the  same  district.  B.  D.  Gilbert^ 
publishes  notes  on  two  anomalies :  first,  Lmcobryum  glaueum  growing 
m  spheroidal  cushions  entirely  unattached,  as  it  often  does  in  this 
country ;  and,  secondly,  a  fine  growth  of  Sphagnum  acuttfolium  var. 
quinquefarium  on  a  steeply-inclined  bare  rock  kept  moist  by  a  slight 
tricMe  of  water.  A.  J.  Grout**  issues  Part  III.  of  his  "Mosses  with 
Hand-lens  and  Microscope,"   giving  a  richly  illustrated  and  rather 

•  Hedwigia,  xlv.  (1906)  pp.  218-14. 

t  Joum.  of  Bot.,  xlui.  (1906)  p.  281.  H  Op.  cit.,  xliv.  (1906)  pp.  248-4. 

§  Handbook  to  Brit.  Assoc.,  York,  1906,  pp.  900-14. 
11  Bryologist,  ix.  (1906)  pp.  62-6.  ^  Tom.  cit,  p.  72. 

♦*  Brooklyn,  New  York,  pp.  167-246  (20  pis.  and  56  figs.). 
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simplified  account  of  the  moss-families  comprised  between  Tortolaoese 
and  LeskeacesB. 

Hepatica  of  Middle  Bnrope.*  —  E.  Miiller  continues  his  general 
treatment  of  the  hepatics  in  Rabenhorst's  '*  Eryptogamenflora  von 
DeatBchland,**  finishing  the  account  of  the  reproductive  organs,  and 

ning  on  to  the  sporophjte,  which  he  discusses  under  the  heads: 
dopment  of  the  embrjo  ;  stalk ;  capsule  ;  spores  and  their  develop- 
ment; elaters.  Vegetative  reproduction  includes  sections  in  which 
^mmse,  adventive  shoots,  wd  tubers  are  treated.  The  biology  of  the 
hepatics  comprises  questions  of  symbiosis  and  adaptability  to  dry  or  wet 
environment.    Finally,  hints  to  the  collector  are  suppliea. 

MoBses  of  Baden.t  —  T.  Herzog  brings  to  an  end  his  bryogeo- 
graphical  sketch  of  the  moss-flora  of  Baden.  He  discusses  the  cha- 
racters of  the  moss-floras  of  the  Franconian  Jura,  the  Bodensee 
region,  the  Rhine-plain,  the  Eaiserstuhl,  the  Odenwald,  and  concludes 
with  a  long  table  exhibiting  the  horizontal  distribution  of  the  species  in 
Baden,  wmch  for  the  purpose  is  here  divided  into  eleven  districts. 

Mosses  of  ZuiiciLt  —  P.  Culmann  publishes  a  supnlement  to  the 
catalogue  of  mosses  issued  a  few  years  ago  by  himself  and  J.  Weber.  It 
consists  of  a  list  of  hepatics  of  the  canton  oi  Zurich,  including  parts  of 
the  valleys  of  the  Rhine,  the  T5ss,  the  Glatt,  the  Limmat,  the  Sihl,  and 
t^e  Reuss.    Ninety-seven  species  are  recorded. 

Moss-flora  of  Tyrol.§ — A.  Holler  published  as  the  last  paper  before 
ius  death,  a  list  of  the  mosses  from  Tyrol  and  the  neighbouring  Bavarian 
Alps,  represented  in  his  large  herbarium.  Records  from  Eastern  Allgau 
are  also  included.  The  list  includes  important  finds  made  by  Sendtner, 
Molendo,  Pro^l,  Bergmn,  Sauter,  Bamberger,  Arnold,  and  others. 
The  height  above  sea-level  is  always  indicated.  Hypnum  pygmoRum 
Holendo  is  the  true  H.  condmsatum  Schimper  according  to  the  original 
plant  Qf  Sendtner  in  Herb.  Schimper ;  forms  of  H.  revoltdum  and  of 
E.  Vauch&ri  were  distributed  by  Molendo  under  that  name.  H.  condm' 
saium  Schimp.  belongs  to  ff.  revoltdum  Mitten,  not  to  H.  Bambergeri 
Schimp. 

New  Austrian  Mosses.|l— Y.  Schiffner  and  J.  Baumgartner  describe 
two  new  mosses  from  the  Wachau,  or  valley  of  the  Danube,  in  Lower 
Austria,  to  wit,  Ginclidotus  dantUncua  and  Didymodon  au8triacu8.  The 
latter  is  most  closely  related  to  D.  cordatus  and  D.  rigidulus.  Gincli- 
dotuB  dantibictis  is  an  aquatic  species  closely  related  to  0.  riparius,  with 
which  it  often  grows  intermixed.  The  authors  compare  the  characters  of 
Uie  two  species  in  parallel  columns.  Both  the  new  species  are  widely 
distributed  in  the  duitrict,  and,  according  to  the  authors,  are  distinct  and 
good  species. 

*  Leipzig:  Kmmner,  1906,  vi.  lief  2,  pp.  66-128. 
t  BuU.  Herb.  Boiasier,  vi.  (1906)  pp.  651-70,  621-48. 
J  Tom.  cit.,  pp.  571-81. 

f  Ber.  Nat-Med.  Ver.  Innsbruck,  xxiz.  (1906)  pp.  71-106.  See  also  Hedwigia, 
xlT.  (1906)  Beibl.,  p.  135.  H  Oesterr.  Bot.  Zeit.,  Ivi.  (1906)  pp.  154-8. 

Oa.  17th,  1906  2  p 
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Hepatic89  of  Dalmatia.*-^V.  Schiffner  publishes  a  complete  list  of 
all  the  species  of  Hepaticae  hitherto  known  from  Dalmatia.  The  total 
number  of  species  is  thirty-eight,  among  which  are  two  species  new  to 
science,  Riccia  Levieri  and  Gephalozia  Baumgartneri,  which  are  both, 
described  at  some  length.  The  former  is  most  closely  allied  to  Riccia 
macrocarpa,  from  which  it  is  distinguished  by  the  presence  of  marginal 
cilia,  by  a  difference  in  the  spores,  etc.  Gephalozia  Baumgartneri  is  a 
calcareous  species,  and  most  nearly  allied  to  G,  Bryhnii  Schiffner,  but  ia 
a  coarser  plant,  and  differs  in  many  details  as  well  as  in  the  manner  of 
growth  and  in  habit.  In  appearance  C,  Baumgartneri  resembles 
G.  stellulifera,  but  differs  also  from  that  species  in  several  points.  The 
small  number  of  species  recorded  from  Dalmatia  is  partly  the  result  of 
the  small  area  of  woodland  and  damp  ground  in  that  country,  and  partly 
arises  from  the  absence  of  collectors.  The  author  records  eighteen 
species  new  to  Dalmatia. 

Bohemian  Mosses.t — F.  Matouschek  publishes  the  first  part  of  hi& 
revision  of  the  moss  herbarium  in  the  Landes  Museum  at  Prague.  All 
the  plants,  even  the  oldest,  are  recorded.  The  synonymy  in  this  paper 
is  of  great  value,  for  the  collection  includes  authentic  species  and  varie- 
ties of  P.  M.  Opiz.  Many  critical  species  are  here  re-described,  and  of 
others  the  distribution  in  Bohemia  is  given  more  accurately.  Many 
species  must  be  removed  from  the  list  of  Bohemian  plants.  A  new 
variety,  Rhacomitrium  heterosUchum  Hedw.  var.  epilosum  Mat.  is 
described.  Hepaticse  are  added  at  the  end  of  the  paper.  The  second 
part  of  the  work  will  appear  in  1907. 

Hungarian  Mosses.^ — I.  Gyorffy,  continuing  his  moss-flora  of  the 
Hohe  Tatra,  publishes  some  additions  to  our  knowledge  of  Plagiohryum 
Zierii  and  P,  demissum.  He  shows  how  the  water-conducting  tissue  is 
not  confined  to  the  costa,  but  includes  other  parts  of  the  leaf ;  the 
\deuter-cells  in  the  costa  are  sometimes  three  instead  of  two ;  the^ 
chloroplasts  in  the  leaf -cells  are  few,  the  leaves  and  stems  being  too 
crowd^  to  permit  of  free  assimilation  ;  on  the  other  hand,  the  neck  of 
the  capsule  is  long,  well  provided  with  stomata,  and  eminently  fitted  for 
its  assimilative  work ;  the  stomata  are  sunk  in  depressions,  though 
hitherto  described  as  on  a  level  with  the  neighbouring  cells,  which  is 
commo^  the  case  among  mosses.  The  distribution  of  the  species  is 
rare  in  Hungary,  except  in  the  Hohe  Tatra.  As  to  the  other  species, 
P.  demissum,  the  leaves  are  ovate-lanceolate  and  long-pointed ;  the 
curvature  of  the  thick  yellow  seta  and  asymmetric  capsule  bend  the  tiny 
operculum  down  till  it  is  hidden  in  the  tuft,  and  the  neck  of  the  capsule 
is  uppermost  and  exposed  to  the  light,  and  acts  as  an  assimilative  orran. 
The  stomata  lie  on  a  level  with  the  surrounding  cells,  and  are  abundant 
on  the  neck.  The  spores  persist  in  tetrads.  The  author  has  found  the 
species  in  Hungary,  but  only  in  the  Hohe  Tatra,  and  says  it  is  probably 
overlooked  be(^use  of  its  small  size. 

I.  Gyorffy  §  publishes  notes  upon  the  following  new  or  rare  Hungarian 

•  Verb.  k.k.  Zool.  Bot.  GeseU.  Wien,  Ivi.  (1906)  pp.  263-80  (1  pi.). 
t  Mitt.  Ver.  Natur.  Reichenberg,  xxxvii.  (1906)  pp.  1-22.     See  also  Hedwigia. 
xlv.  (1906)  Beibl.,  p.  136. 

X  Magyar  Bot.  Lapok,  v.  (1906)  pp.  210-18  (2  pis.). 
§  Tom.  cit.,  pp.  228-31. 
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mosses  :  —  Polytrkhum  piliferum  var.  Hoppei  Rabenh. ;  Gatharinea 
Hausknechtii  Broth.,  with  fruit ;  Neckera  Besseri  var.  rotundifolia  Mol. ; 
Anomodon  attenuatm  f .  integer,  new  form  with  fruit ;  Fiseidens  decipiens 
De  Not. ;  Hylocomium  spUndem  Br.  et  Sch.,  with  fruit. 

Hepatics  of  Naples.* — E.  Migliorato  has  compiled  a  bibliography 
of  the  hepatic  flora  of  the  Abruzzi  and  Naples  districts,  giving  the 
results  in  three  lists :  1.  Alphabetical  list  of  authors,  with  their  works. 
2.  Chronological  table  of  the  authors.  8.  List  of  the  localities,  with  the 
names  of  the  authors  who  studied  their  hepatic  flora.  Migliorato  has 
prepared  a  manuscript  alphabetical  catalogue  of  the  species  contained  in 
these  works,  and  puts  it  at  the  disposition  of  hepatioologists  interested 
in  the  districts. 

Bryology  of  Sorrentct — G.  Negri  gives  an  account  of  the  mosses 
of  this  district,  founded  on  collections  made  by  himself  in  December 
and  April  of  1908  and  1904.  He  delimits  the  peninsula  topographi- 
cally, and  points  out  that  it  includes  three  groups  of  mountains,  the 
height  and  extent  of  which  he  describes.  The  geological  formations 
and  the  climate  are  also  considered,  and  the  effect  of  these  on  the 
moss-flora.  Certain  species  are  enumerated  which  are  found  in  the 
highest  zones  of  the  mountain  regions,  and  also  occur  lower  down  ;  and 
a  list  is  also  given  of  the  Mediterranean  species  of  the  district.  After 
deducting  these  two  short  lists  and  the  cosmopolitan  species  from  the 
total  number  of  species  recorded,  it  is  found  that  the  sub-mountainous 
region  provides  a  good  third  of  the  remainder.  As  regards  the  influence 
of  the  calcareous  stratum  on  the  moss-flora,  it  is  found  that  of  116 
species  and  varieties  21  are  exclusively  calcareous,  26  prefer  it,  29  are 
indifferent,  19  tolerate  it,  and  20  are  calcifugous.  In  tne  general  ema- 
meration  of  the  species  the  attitude  of  each  as  regards  this  point  is 
stated.  A  new  variety,  augusUfoliuMy  is  described  for  Mnium  albicans 
Simp. 

Sicilian  Bryophytes.^ — O.  Zodda  begins  a  series  of  contributioos  to 
the  bryology  of  Sicily  and  the  adjacent  islands.  The  bryophytes  of 
Messina  are  excluded,  as  they  have  been  already  treated  of  in  another 
leries  of  papers  bv  the  author,  the  first  of  which  appeared  last  year. 
The  material  on  which  the  present  short  list  is  founds!  was  collected  at 
Riesi,  a  town  in  the  province  of  Caltanissetta,  in  Southern  Sicily ;  at 
Linoea  in  1884,  by  Dr.  Solla ;  and  at  the  same  place,  in  April  of  last 
Tear — on  a  volcanic  rock  entirely  covered  by  lichens — by  the  author 
himself.  The  two  former  collections  were  found  by  Dr.  Zodda  in  the 
h^barium  of  the  Royal  Botanic  Institute  at  Messina,  and  all  the  species, 
numbering  15,  given  in  the  present  paper  constitute  the  first  records  for 
tiieir' respective  localities.  Three  hepatics  were  also  found  in  Dr.  SoUa's 
collection.  They  were  recorded  as  growing  intermixed  with  Torttda 
cuUva  on  volcanic  tufa  of  Monte  Bandiera. 

Brazilian  Hepatics.! — P.  Dus^n,  in  his  account  of  the  flora  of  the 
Sera  do  Itatiaya  in  Brazil,  gives  two  lists  of  hepatics— one  consisting  of 

*  Annall  di  Botanica,  iv.  (1906)  pp.  294-800. 

t  Atti  Rend.  Aocad.  Sci.  Torino,  xli.  (1906)  pp.  669-74. 

t  Malpighia,  xz.  (1906)  pp.  90-4. 

{  Arch.  Mus.  Nacion.  Bio  de  Janeiro,  ziiL  (1903)  pp.  109-19. 
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42  species,  five  of  which  are  new,  from  the  upper  parts  of  the  moontain  ; 
the  other  consisting  of  19  species,  one  of  which  is  new,  from  the  lower 
slopes.  They  were  collected  by  him  daring  his  expedition,  undertaken 
on  behalf  of  the  National  Museum  at  Bio  de  Janeiro,  in  May  to  July 
1902  ;  the  specimens  were  determined  by  Stephani. 

Bryophytes  of  Norfolk  Island.*— J.  H.  Maiden,  in  his  account  of 
the  Flora  of  Norfolk  Island,  publishes  a  list  of  eight  mosses  and  ten 
hepatics  that  have  been  recorded  as  occurring  in  the  island. 

Japanese  Muscines.t — F.  Stephani  publishes  lists  of  hepatics  from 
the  provinces  of  Kai  and  Tosa,  amounting  in  all  to  76  species. 
F.  Stephani  and  Y.  F.  Brotherusf  give  lists  of  17  hepatics  and  41 
mosses  respectively,  all  collected  on  Mount  K5ya.  G.  K5no  §  gives  an 
account  of  two  new  mosses,  Orimmia  Konoi  and  Brachythedum  Konoi^ 
both  named  by  Brotherus.    The  text  is  in  Japanese.    J.  Matsumora  ( 

Eublishes  an  index  of  Japanese  plants  with  the  species  arranged  alpha- 
etically  under  their  classes.  The  habitat,  Japanese  name,  citations  of 
literature,  synonyms,  and  a  bibliography  are  added.  The  hepatics 
number  240  species,  and  the  mosses  725. 

New  Species  of  Sphagnum.f — C.  Wamstorf  describee  seven  new 
species  and  a  new  variety  of  Sphagnum^  all  collected  by  Mos6n  in  BrazQ, 
and  preserved  in  the  Stockholm  Botanical  Museum.  Their  main  cha- 
racters are  figured  in  the  text,  and  the  species  belong  to  the  groups 
actdifoUum,  subsectrndunij  and  cymhifoUum. 

European  Species  of  Philonotis.** — L.  Loeske  publishes  a  critical 
revision  of  the  European  species  of  PhUonotis.  In  a  paper  in  the  same 
joijmal  a  few  monUis  previously,  he  showed  by  a  few  examples  how  in- 
adequately some  forms  of  this  difficult  genus  have  been  treated  in  the 
past.  Since  then  he  has  examined  numerous  specimens  sent  to  him  by 
leading  bryologists  who  have  pressed  for  his  opinion.  He  has  accord- 
ingly put  together  his  principal  results  in  the  present  paper,  his  projected 
monograph  being  postponed  for  the  present.  He  recognises  twelve 
European  species  as  valid  : — P.  riyida  Brid.,  P.  marchica  Brid.,  P.  media 
Bryhn,  P.  ArnelUi  Husnot,  P.  Ryani  Philib.,  P.  caespitosa  Wils., 
P.  OsterwaldU  Wamst.,  P.  tomenUUa  Molend.  (including  P.  borealis 
Limpr.  and  P.  anceps  Bryhn),  P.  fontana  Brid.,  P.  aeriata  Lindb., 
P.  calcarea  Schimp.,  P.  Schliephackei  Roell.  Each  of  these  is  critically 
discussed,  and  its  synonymy  is  appended. 

Ricoardia  major.ft — ^V.  Schififner  publishes  some  observations  on 
Rkcardia  major  S.  0.  Lindb.,  being  a  vindication  of  his  views  on  the 
great  value  of  characters  founded  on  the.  structure  of  the  sporogonial 
wall,  characters  upon  which  the  late  Abb^  Boulay  had  cast  some  doubt. 

•  Proc.  Linn.  Soo.  New  South  Wales,  xxviii.  (1903-4)  pp.  740-1. 

t  Tokyo  Bot.  Mag.,  xx.  (1906)  pp.  62-4. 

X  Tom.  oit.,  pp.  64-65.  §  Tom.  cit.,  pp.  79^^ 

\  Index  Plantarom  Japonioarum.    Tokio :  Manizen,  1904,  i.  pp.  2SS-8d,  368-S2. 

JBeih.  Bot.  Gentralbl.,  xx.  (1906)  pp.  128-89  (figs.). 
Hodwigia,  xlv.  (1906)  pp.  195-212. 
tt  Oesterr.  Bot.  Zeit.,  Ivi.  (1906)  pp.  169-74. 
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Schiffner  had  demonstrated  the  presence  of  certain  semicircolar  thicken- 
ings on  the  inner  tangential  walls  of  the  innermost  cell-layer  of  the 
sporogonial  wall  in  R,  mc^'or,  and  their  entire  absence  in  R.  sinuata. 
Boulay  attributed  the  absence  of  these  thickenings  in  the  material  of 
R.  sinuata  examined  by  Schiffner  to  the  damp  nature  of  its  habitat. 
But  Schiffner  points  out  that  R,  sinuata  is  always  a  semi-submerged 

Elant,  and  maintains  that  the  sporogonial  structure  of  any  species  of 
epatic  is,  in  his  wide  experience,  never  altered  in  any  essential  point  by 
a  mere  change  of  habitat.  And  having  carefully  repeated  all  the  work, 
he  finds  that  his  results  were  absolutelv  correct.  After  indicating  further 
distinctions  between  the  two  species,  he  gives  the  geographical  distribu- 
tion of  R.  major  as  represented  in  his  own  herbfuium,  a  (ustribution  now 
extended  from  Scandinavia  to  France,  Bulgaria,  and  Calif omia. 

Lophooolea.* — F.  Stephani  continues  his  systematic  exposition  of 
descriptions  of  hepatics  of  the  whole  world,  being  now  chiefly  concerned 
with  tne  genus  Lophocolea,  and  in  particular  with  those  species  which 
occur  in  the  Soutnem  Hemisphere.  These  amount  to  60 ;  and  10  of 
Uiem  are  described  as  new  ;  out  all  of  the  60  are  redescribed  on  a 
uniform  plan. 

Mounting  Mo88e8.t — J.  F.  Collins  gives  some  hints  about  mounting 
mosses  for  the  herbarium.  He  has  abandoned  the  method  of  attaching 
the  envelopes  or  pockets  containing  the  specimen  to  the  sheet  with  pins, 
and  uses  instead  gummed  wafers-^nalf  inch  disks  of  paper  gummed  on 
both  sides.  These  are  obtainable  of  all  stationers  in  the  United  States, 
and  are  cheaper  even  than  pins.  A  single  wafer  is  enough  to  hold  most 
envelopes  firmly ;  and  the  gum  sticks  at  once.  If  necessary  the 
envelope  can  be  easily  detached  at  any  time  by  one  sweep  of  a  paper- 
knife,  the  wafer  splitting  readily.  If  the  specimens  are  to  be  mounted 
exposed  on  the  sheet,  the  method  of  procedure  is  as  follows :  commercial 
liquid  Rlue,  diluted  with  about  an  equal  quantity  of  vineear  or  water,  is 
bnished  in  a  thin  layer  over  a  sheet  of  glass ;  upon  this  the  specimen  is 
rapidly  pressed  and  transferred  to  its  position  on  the  herbarium  sheet. 
Finally,  those  specimens  which,  being  small,  have  been  mounted  with  a 
lump  of  the  soil  they  grew  on,  and  which  give  trouble  through  the 
cnmibling  away  of  the  soil,  are  easily  hardened  by  the  application  of  a 
few  drops  of  dUuted  white  shellac — 1  part  of  shellac  to  3  parts  of 
95  per  cent,  alcohol. 

MoncBcism  of  Funaria.t — L.  A.  Boodle,  finding  the  inflorescence 
of  this  species  to  be  described  as  monoecious  in  bryological  works,  and  as 
dioecious  in  botanical  text-books,  has  closely  examined  the  case.  His 
results  are  that  the  plants  are  as  a  rule  monoecious.  The  main  axis  is 
terminated  by  a  male  flower.  The  female  stem  is  a  branch  of  the  male, 
is  situated  upon  it  anywhere  from  high  up  to  low  down,  and  usually  has 
a  tuberous  rooting  base,  which,  when  detached,  gives  it  the  appearance 
of  an  independent  plant.    The  female  branch  may  be  borne  on  a  male 

•  BuU.  Herb.  Boiasier,  vi.  (1906)  pp.  635-60,  649-64. 

t  Bryologist,  ix.  (1906)  pp.  60-2. 

X  Ann.  of  Hot.,  zx.  (1906)  pp.  298-9  (figs.). 
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axis  which  is  itself  a  branch  of  a  male  stem.     If  dioecism  occors  at  all 
in  the  species  it  is  very  rare. 

Multiple  Chromatophores  in  Anthoceros.*  —  D.  H.  Campbell 
collected  in  Java  an  Anthoceros  which  showed  frequent  instances  of 
double  chromatophores  in  the  superficial  cells  and  multiple  chromato- 
phores in  all  the  inner  cells.  The  plant  has  spiral  elaters,  and  no 
stomata  in  the  sporophjte,  thus  approaching  more  to  Dendroceros  ;  but 
the  thallus  is  that  of  a  typical  Anthoceros.  The  solitary  antheridium 
and  the  presence  of  chlorophyll  in  the  ripe  spores  recall  Dendroceros. 
Perhaps  an  intermediate  genus  will  have  to  be  founded. 

Spores  of  Riccia  glauoa.f — R.  Beer  has  studied  the  development 
of  the  spores  of  Riccia  glauea  m  the  light  of  modern  methods,  ana  adds 
to  the  facts  established  by  the  researches  of  Leitgeb,  Strasburger,  Garber, 
and  Lewis,  upon  other  species  of  the  genus.  He  describes  the  delicate 
primary  membrane  that  separates  off  the  spore-mother-cells  from  one 
another,  and  its  secondary  thickening  layers,  the  mucilaginous  degenera- 
tion which  the  latter  pardy  undergo  when  the  spore-mother-cells  round 
themselves  off  and  separate ;  the  absence  of  food  material  between  the 
separated  mother-cells;  the  structure  of  the  resting  nucleus  of  the 
mother-eel),  its  nucleolus,  chromosomes,  and  division  phenomena ;  the 
primary  membrane  of  the  daughter-cells  and  its  subsequent  thickening, 
its  cuticularisation  and  lamination ;  the  callose  plugs  of  mucilage  at 
the  equatorial  rim ;  the  nature  of  the  endospore  ;  the  active  part  played 
by  the  protoplast  in  forming  its  membranes ;  the  source  of  the  material 
used  for  wall-formation  ;  the  doubtful  origin  of  the  mucilage  among  the 
spore-tetrads. 

OemmflB  of  Amblystegium.t— C.  Wamstorf  describes  the  vegetative 
reproduction  of  Amblystsgium  dmsum  Milde,  the  history  and  relation- 
ships of  which  he  briefly  sketches.  Juratzka  called  attention  to  the 
pro-embryo  threads  on  the  leaf-points,  and  rhizoids  on  the  back  of  the 
costa  Limpricht  regarded  the  produced  leaf -apex  as  being  only  a 
rhizoid.  Wamstorf  now  points  out  that  the  threads  on  the  back  of  the 
costa  are  true  rhizoids  having  oblique  transverse  walls,  while  those 
arising  from  the  leaf -apex  are  true  protonema  with  transverse  walls 
placed  at  right  angles.  The  rhizoids  are  much  branched,  pale,  yellowish, 
and  warty  ;  they  occur  in  clusters  on  creeping  stems  of  a  fragile  nature. 
The  real  reproductive  organs,  the  true  protonema  threads  are  simple, 
filamentous,  yellow,  smooth,  subclavate,  about  16/i  thick,  and  arise  from 
initial-cells  on  the  back  of  the  leaf  point,  and  are  easily  detached. 

Monstrous  Peri8tome8.§ — I.  Hagen  writes  an  historical  note  on 
"  acrosyncarpie  renvers6e"  in  mosses.  In  the  previous  number  of 
^'Hedwigia,  Mdnkemeyer  had  described  and  figured  for  DicranMa 
varia  and  Bryum  saxonicum  some  instances  of  abnormal  supplementary 
peristomes  intercalated  between  the  operculum  and  the  normal  peri- 
stome, in  the  belief  that  such  an  occurrence  had  not  been  recorded 

•  Ann.  of  Bot.,  xx.  (1906)  p.  322.  t  Tom.  cit.,  pp.  275-91  (2  pis.) 

X  Allg.  Bot.  Zeitachr.,  xii.  (1906)  pp.  106-8. 
§  Hedwigia,  xlv.  (1906)  pp.  239-40. 
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before.  Hagen  admits  the  novelty  of  the  instance  in  which  two  extra 
peristomes  are  intercalated  npside  down  between  the  normal  peristome 
and  the  operculum,  but  points  out  that  simpler  cases  of  this  abnormality 
have  been  described  for  other  species — e.g.  Camptothecium  lutescenSj 
ffomalothecium  sericeum,  and  Mnium  medium — by  Giimbel,  Schimper, 
and  Lindberg. 

Thallophsrta. 

Algm, 

(By  Mrs.  E.  8.  Gipp.) 

North  American  Alg».*— F.  S.  Collins  publishes  diagnoses  of  the 
new  species,  etc.,  issued  in  the  "  Phycotheca  Boreali- Americana,"  the 
first  fascicle  of  which  was  issued  by  Collins,  Holden  and  Setchell  in 
February  1895.  The  author  has  distributed  in  that  work  a  number  of 
new  species,  varieties  and  forms,  and  in  some  cases  the  diagnosis  was 
printed  in  th3  label,  while  in  others  a  reference  was  given  to  the 
publication  elsewhere.  To  prevent  possible  future  complications,  the  de- 
scriptions in  question  are  reprinted  in  the  present  paper,  and  if  the  rule 
for  higher  plants  should  he  made  to  hold  good  for  Cryptogams,  this 
article  woula  be  the  original  reference.  Eight  new  species  are  described, 
one  new  combination,  and  26  varieties  and  forms. 

Marine  Flora  of  Jan  Mayen.f — F.  B.  Kjellman  gives  an  account 
of  the  marine  algae  of  this  island,  founded  on  previous  collections  and 
on  some  plants  brought  home  by  Dr.  Gran  in  1900,  and  determined  bv 
the  present  author.  This  collection  consists  of  26  species,  of  which 
seven  are  new  to  science,  though  the  author  thinks  some  of  them  may 
have  been  included  in  other  lists  imder  another  name.  Critical  notes 
are  made  on  most  of  the  species  recorded,  and  following  on  the  systematic 
treatment  is  a  consideration  of  the  marine  flora  of  the  island  from 
various  points  of  view.  The  author  holds  that  Jan  Mayen  must  be 
regarded  as  a  separate  province  in  the  Arctic  region  of  geographical 
distribution,  having  a  certain  relationship  to  Spitzbergen  and  Greenland. 
As  regards  the  ecological  conditions,  nothing  is  known,  but  the  flora 
appears  to  be  entirely  from  deep  water.  Nothing  is  recorded  of  a 
littoral  vegetation.  Uauck  mentions  the  occurrence  of  Fmi^s  evanescens 
at  a  depth  of  20-80  metres,  and  the  same  depth  is  given  for  Ascophyllum 
nodosum.  The  depth  at  which  vegetation  begins  is  said  to  be  5  metres. 
Very  little  is  known  about  the  formations,  i£ough,  from  remarks  made 
by  Hauck,  it  may  be  inferred  that  species  of  Laminaria  and  of  Fucus  and 
Ascophyllum  nodosum  are  common.  The  author  believes  that  the 
apparent  poverty  of  the  flora  of  Jan  Mayen  is  due  merely  to  the  slight 
knowledge  we  have  of  it.  Algae  appear  to  be  drifted  to  the  island  by 
currents  from  the  east. 

Marine  AlgSB  of  the  Mediterranean.} — F.  Ardissone  completes  his 
review  of  the  algae  of  the  Mediterranean,  the  first  part  of  which  was 
published  in  1901,  and  contained  an  account  of  the  Rhodophyceae.    The 

•  Rhodora,  vui.  (1906)  pp.  104-113. 

t  Arkiv  f.  Botanik,v.  (1906)  No.  14,  pp.  1-30  (3  pis.). 

t  Rend.  R.  Ist.  Lombardo  Sci.  Lett.,  xxxix.  (1906)  pp.  156*76. 
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present  part  contains  the  treatment  of  the  Phaeophyce®,  Chlorophyoe®, 
and  CyanophjcesB.  Interesting  observations  are  made  on  Haplospora 
Vidovichii  Bom.,  Ectocarpus  eon/ervoides  Le  Jol.,  Oiffordia  Lebelii  ^ttt^ 
and  M^rionema  puncUforme  Harv. 

V.  Spinelli  *  has  made  a  study  of  the  marine  alg«  of  Sicily,  from  which 
island  he  records  160  species.  Special  observations  are  made  on  the 
following :  Schizymmia  Duhyi  J.  A%.^  Halymejiia  ligulata  J.  Ag.,  CaUy- 
menia  demissa  J.  Ag.,  NUophyllum  uncinatum  J.  Ag.,  and  Codium 
dongatum  Ag. 

Marine  Alg»  firom  New  South  Wales.t — A.  and  E.  S.  Gepp  pub- 
lish notes  on  a  small  collection  of  marine  algae  made  by  Mr.  A.  Et.  S. 
Lucas  mainly  in  the  ^neighbourhood  of  Sydney.  The  novelties  described 
are :  Dictyota  prolificanSy  Chracilaria  Lucam,  new  varieties  of  Rhabdonia 
robmta  and  Oratelovfpia  filicina^  and  a  new  form  of  Pterocladia  lueida. 
The  cystocarps  of  Kallymmia  iasmanica  and  OrcUeloupia  australis  have 
been  found  for  the  first  time  in  this  collection,  and  the  latter  species  is 
also  here  described,  having  been  till  now  merely  a  nomm  nudum.  The 
characters  of  the  fertile  frond  of  Dictyota  nigricans  are  figured  to  show 
the  difference  between  this  species  and  D.  prolificans ;  no  figure  of  Uie 
former  species  had  hitherto  been  published.  Qracilaria  TextorU  is  here 
recorded  from  New  South  Wales,  being  the  only  locality  in  which  it  has 
been  found  outside  Japan.  Mr.  Lucas's  notes  on  each  species  are  added 
to  the  critical  notes  of  the  authors. 

Norfolk  Island  AlgflB4 — ^-  H*  S-  Lucas  gives  a  list  of  ten  marine 
algae  in  J.  H.  Maiden's  account  of  the  flora  of  Norfolk  Island.  They 
were  collected  by  Robinson,  Maiden,  and  Boorman  in  November  1902. 
No  algse,  save  Plocamium  hamatum,  appear  to  have  been  previously 
recorded  for  the  island. 

Japanese  Algs.f — J.'Matsumura  publishes  an  index  of  Japanese 
plants,  with  the  species  arranged  alphabetically  imder  their  classes  and 
sub-classes.  The  habitat,  Japanese  name,  citations  of  literature, 
synonyms,  and  a  bibliography  are  added.  The  algse  attain  a  total  of 
1357  species,  including  21  Schizophyceae,  557  Diatomacese,  134  Con- 
jugatae,  115  Chlorophyceae,  17  Characeae,  174  Phaeophyceae,  and  839 
Rhodophyceae. 

Yorkshire  Fresh-water  Alg8B.I| — ^W.  Ingham  gives  a  list  of  twenty- 
one  of  the  more  interesting  fresh-water  dgae  recorded  for  the  York 
district.  Most  of  these  come  from  Pilmoor,  where  so  many  as  130 
species  of  Desmids  have  been  found. 

Fresh- water  Alg»  firom  Finland.f — A.  J.  Silfvenius  nublishes 
some  notes  on  the  distribution  of  Chlorophyceae  and  Cyanophyceae  in 
Finland.    He  enumerates  111  species,  of  wfa^ch  92  are  Chlorophyceae 

*  Atti  Aocad.  Sci.  Nat.  Catania,  xviii.  (1905)  55  pp. 

t  Joum.  of  Bot.,  xUv.  (1906)  pp.  249-61  (1  pi.). 

X  Proc.  Linn.  Soc.  New  South  Wales,  xxviii.  (1908-4)  pp.  745-6. 

§  Index  Plantamm  Japonicarum.    Tokio :  Maruzen,  1904,  i.  pp.  3-127,  864-5. 

I  Handbook  to  York,  Brit.  Assoc.,  1906,  pp.  294-5. 

f  Meddel.  Soo.  Fauna  Flora  Fennica,  xxix.  (1904)  pp.  10-22. 
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and  19  CyanophyceaB.    Seven  species  are  new  records  for  Finland.    A 
new  form,  f .  major  of  Spirogi^ra  longata  Knetz.  is  described  and  figured. 

New  England  Desmids.* — J.  A.  Cushman  gives  a  list  of  the  species 
of  Desmids  belonging  to  the  snb-familj  SaoSxiermBB,  found  in  New 
England.  Twenty-seven  species  and  varieties  are  recorded,  of  which 
one  species.  Mesotmnium  minimum^  and  three  varieties  of  other  species, 
are  new.  This  list  doubles  the  number  previously  known  from  that 
r^on,  but  the  author  anticipates  a  further  increase  of  records,  when  the 
White  Moi^tain  r^ion  shall  have  been  carefully  worked.  At  the  end 
of  the  naper  a  key  is  given  to  the  New  England  genera  and  species, 
which,  though  based  upon  the  species  from  that  district  actually  seen  by 
the  author,  will,  nevertheless,  largely  apply  to  the  North-eastern  United 
States. 

Morphology  and  Biology  of  Chara  delioatula  f.  bulbillifera 
A.  Braun.t — 0.  Euczewski  publishes  a  dissertation  on  this  subject 
under  the  following  headings:  1.  Structure  and  development  of  the 
shoots  and  leaves  of  Chara  ddicatula  Ag.  and  Cfragilis  Desvaux.  2. 
Investigations  into  the  v^etative  reproduction  of  C.  delicatula  f .  buU 
bUUf&ra.  The  first  part  of  his  paper  is  divided  into  (1)  external 
morpholep  ;  (2)  development  of  the  main  stem  ;  (3)  lateral  organs  of 
the  main  stem,  in  which  the  author  deals  with  the  leaves,  oortication, 
and  stipules,  axillary  and  accessory  shoots.  The  second  part  of  the 
p«4)er  consists  of  a  treatment  of  tlie  bulbils  of  the  stem  and  root,  the 
development  of  which  is  described  and  figured.  Finally,  the  biological 
signification  of  these  bulbils  is  considered,  and  experiments  in  connec- 
Uon  with  their  growth  are  described. 

North  American  Charess.} — C.  B.  Robinson  gives  an  account  of 
the  Chares  of  North  America.  He  begins  by  describing  the  group  as 
a  whole,  their  habit,  method  of  reproduction,  development  from  the  ger- 
minating oospore,  the  cortex  of  stem  and  leaves,  etc.  The  author  points 
out  that  the  great  majority  of  plants,  when  thoroughly  understood, 
fall  with  perfect  distinctness  into  a  few  well-marked  groups,  although 
within  these  groups  the  differences  may  be  very  considerable  and  of 
the  most  varied  nature.  The  grouping  defies  all  laws  of  geographical 
distribution.  The  forms  of  many  species  are  so  well  markwl  and  con- 
stant that  some  authors  have  been  disposed  to  enlarge  the  number  of 
species.  The  aim  in  the  present  work  has  been  to  take  a  middle  course, 
as  a  wide  view  of  species  seems  also  untenable.  A  short  history  of 
past  work  on  CharacesB  is  given,  and  the  author  points  out  the  two  views 
as  to  their  affinity  which  Iwive  been  followed  respectively  by  Engler  and 
Piantl,  and  Strasburger :  the  former  regarf  them  as  the  highest  order 
of  Chlorophycese,  related  to  Coleocluzte,  while  the  latter  make  them  into 
a  separate  sub-kingdom.  A  synopsis  of  the  genera  of  Characeae  is 
followed  by  a  key  to  the  50  North  American  species  of  Chara^  the  only 
genus  represented  in  that  country.  Each  species  is  described  in  full, 
and  15  are  new.    References  are  given  to  existing  illustrations,  and 

•  BuU.  Torrey  Bot.  Club,  xxxiii.  (1906)  pp.  343-61. 

t  Beih.  Bot.  Centralbl.,  xx.  (1906)  pp.  25-75  (2  pis.,  figs,  in  text). 

t  BuU.  New  York  Bot.  Garden,  iv.  (1906)  pp.  204-308. 
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exsiocatse,  and  the  distribution  of  each  species  throoghont  the  world  is 
noted.    A  bibliography  of  Characeae  and  an  index  conclude  the  work. 

CharacesB  from  the  Cape  Peninsula.* — H.  and  J.  Groves  describe 
a  small  collection  of  eight  numbers,  representing  seven  species,  made  by 
Major  Wolley-Dod  on  Table  Mountain  and  the  adjacent  hills.  Amone 
them  are  two  of  our  common  European  species,  Ghara  vulgaris  and 
Cfragilis,  the  rest  being  apparently  endemic  to  Africa,  and  one  being 
a  new  species,  C,  Tanyglochis,  The  plants  were  very  scarce.  Since  the 
earlier  half  of  the  last  century  little  has  been  done  in  collecting  Characese 
in  Cape  Colony  and  Natal.  The  most  interesting  feature  of  the  Ghara 
flora  of  Cape  Colony  is  the  presence  of  species  intermediate  between  the 
two  sections  Diplostichee  and  Triplostichae,  which  in  other  parts  of  the 
world  are  fairly  distinct. 

Polysiphonia  violacea.t — S.  Yamanouchi  gives  a  brief  preliminary 
sketch  of  his  cytological  studies  on  Polysiphonia  violacea  Orev.,  dividing 
his  notes  into  methods,  germination  of  tJie  carpospore  and  tetraspore, 
spermatogenesis,  oogenesis  and  fertilisation,  tetraspore  formation,  and 
abnormalities.  He  finds  that  the  germinating  carpospore  contains  fortr 
chromosomes,  and  the  tetrasporic  plant  the  same  number  ;  from  which 
he  infers  that  the  tetrasporic  plants  come  from  carpospores.  The  ger- 
minating tetraspore  contains  twenty  chromosomes,  and  the  sexual  plants 
the  same  number,  from  which  he  infers  that  the  sexual  plants  come  from 
tetraspores.  The  nuclei  of  the  gametes  contain  each  twenty  chromo- 
somes. The  fusion  nucleus  has  forty  chromosomes,  and  gives  rise  to  a 
series  of  nuclei,  some  of  which  enter  the  carpospores.  Tetraspore  forma- 
tion terminates  the  sporophy  tic  phase  with  typical  reduction  phenomena, 
so  that  the  tetraspores .  are  prepared  to  develop  the  gametophytic 
generation.  There  is  thus  an  alteration  of  sexual  plants  (gametophytes) 
with  tetrasporic  plants  (sporophytes)  in  the  life-history  of  Polystphonia^ 
and  the  cystocarp  forms  a  part  of  the  sporophytic  phase. 

Spermatozoids  of  Fuoaoesd.^ — Q.  Betzius,  who  has  been  occupied 
for  some  time  on  a  study  of  the  spermatozoids  of  the  Evertebrata,  has 
now  turned  his  attention  to  those  of  the  Fucacese.  He  finds  that,  on 
the  whole,  the  spermatozoids  of  the  lower  animals  and  of  Fucacese  show 
a  remarkable  similarity,  but  he  is  unable  to  say  whether  this  extends 
also  to  other  groups  of  algas.  He  finds  in  both  the  Fucacese  and  in 
many  of  the  worms,  molluscs,  etc.,  a  rosette  of  4-5  spherules,  which 
constitute  the  body  described  by  Guignard  and  others  as  the  nucleus. 
It  does  not  lie  within  the  body  of  the  spermatozoid,  but  is  outside  it, 
and  belongs  to  the  protoplasmic  mantle.  In  front  of  the  rosette  of 
spherules  is  the  eye-spot,  or  chromatophore,  which  also  lies  outside  the 
pear-shaped  body  of  the  spermatozoid.  The  author  then  describes  the 
two  cilia,  of  which  the  posterior  one  is  always  longer  than,  sometimes 
twice  as  long  as,  the  anterior  one.  The  cilm  are  stout  enough  to  be 
examined  in  detail,  and  the  author  finds  that  both  suddenly  taper  to  a 
fine  point  at  their  free  end.      This  is  also  found  among  the  lower 

♦  Joum.  Linn.  Soc.  Bot.,  xxxvii.  (1906)  pp.  286-7  (1  pi.). 

t  Bot.  Gazette,  xli.  (1906)  pp.  426-33. 

X  Arkiv  f.  Botanik,  v.  (1906)  No.  10,  pp.  1-9  (figs,  in  text). 
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animals.  The  author  is  inclined  to  think  that  the  cilia  are  connected  at 
their  point  of  attachment,  but  he  has  not  been  able  to  decide  this 
question  definitely. 

Colonring  Matter  of  PhsdophyceflB.*  —  M.  Tswett  continues  his 
researches  on  this  subject,  and  in  the  present  paper  treats  of  the  so-called 
phycophsein  and  of  the  true  colouring^  matter  of  the  chromatophores  of 
PhaBophyoeae.  He  finds  that  living  rheeophyceae  contain  no  pigment 
soluble  in  water — i.e.  "  phycophsein."  Their  chromatophores  are  tinged 
with  chlorophyllin  a  and  y,  fucoxanthin,  carotin,  and  fucoxanthophyll, 
the  combination  of  which  forms  the  natural  brown-green  colour  of 
these  algsB.  The  green  discoloration  often  met  with  arises  from  the 
dissolution  or  destruction  of  the  fucoxanthin,  which  is  reddish-brown 
in  a  fixed  condition,  but  yellow  in  solution. 

Actinococcos.t — F.  Heydrich  has  succeeded  in  finding  the  sexual 
organs  of  AcUnococcus  peltaformis  Schmitz,  and  gives  an  account  of 
them  in  the  present  paper.  The  material  was  collected  in  Marseilles, 
and  contained  three  male  and  two  female  plants.  Tetrasporangia, 
antheridia,  and  procarpia  are  described  in  detail  and  figured.  The 
carpogonia  are  seated  inside  the  thallus  cushion  at  varying  depths,  and 
are  apparently  somewhat  difficult  to  recognise.  According  to  the  author 
the  peculiar  structure  of  the  fruit  entitles  AcUnococcus  to  a  systematic 
position  in  a  group  of  its  own,  Actinococcales,  between  Nemalionales 
and  Gigartinales.  The  distinguishing  character  of  the  group  is  that  the 
carpc^onium  takes  no  part  in  the  formation  of  spores,  and  although  an 
auxiliary  cell  is  present,  the  two  extra  intermediate  cells  are  wanting. 
A  resemblance  is  pointed  out  between  the  procarpia  of  AcUnococcus  and 
Eleutherosporay  inasmuch  as  in  both  genera  the  hypogynous  cell  bears 
the  carpogonium  with  the  trichogyne,  and  in  both  that  same  cell 
becomes  the  auxiliary  cell,  and  bears  the  spores  directly.  The  author 
holds  that  single  cushions  are  the  result  of  spore  germination,  while 
those  which  form  a  group  are  propagated  by  rhizoids  creeping  in  the 
host-plant. 

Fibres  in  Cladophora.^ — F.  Brand  has  established  without  doubt 
the  presence  of  fibres  and  fibrils  in  the  membrane  of  three  species  of 
Cladophora,  C.  hospUa  Kiitz,  G.  intertexta  Collins  and  C.  Montagnei 
Kiitz.  var.  waianeana.  Till  now,  the  existence  of  fibres  in  the  cell- 
membrane  of  Cladophora  has  been  a  disputed  point,  but  the  present 
paper  settles  the  question.  The  fibres  and  fibrils  do  not  cross  each 
other  like  the  threads  of  linen,  but  pass  near  and  over  each  other.  For 
the  present  the  author  can  give  no  complete  treatment  of  the  subject, 
but  he  will  do  so  in  a  later  work.  Meanwhile,  he  gives  a  detailed 
account  of  his  successful  method  of  reviving  dried  Cladophora  material. 
Boughly,  it  is  as  follows  :  soak  for  at  least  twenty-four  hours  in  acidified 
distlUed  water,  then  treat  with  Schultze's  macerating  solution,  slightly 
warming  it  the  while,  then  for  a  few  minutes  with  very  strong  chromic 
acid  solution  ;  wash,  and  stain  with  a  weak  solution  of  ruthenium  red. 

•  Ber.  Deutsch.  Bot.  Gesell.,  xxiv.  (1906)  pp.  235-44. 

t  Tom.  cit.,  pp.  71-7  (1  pi.).  ♦  Tom.  cit.,  pp.  64-70  (1  pi.). 
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Some  Endoph3rtio  Algsd* — ^A.  D.  Cotton  records  some  observations 
on  the  life-history  of  Endoderma  viride  Lagerheim,  and  deals  also  with 
two  species  of  Streblonema^  S.  intestinum,  and  S.  Zanardinii.  The 
plants  of  Endoderma  studied  by  the  author  were  endophytic  in  Nito- 
phyllum  HiUm^  and  in  case  future  authors  should  r^:ard  this  Endoderma 
plant  as  distinct  from  the  typical  endophytic  form  in  Derbeaitty  it  is  here 
named  f .  NitophylU.  The  v^etative  structure  is  described,  as  well  as 
the  formation  of  zoospores.  The  germinating  spores  are  rarely  seen  on 
N,  ffilli(Bj  and  the  juant  spreads  very  readUy  by  a  purely  vegetative 
method.  No  light  is  thrown  on  the  difficult  question  of  what  beconies 
of  the  spores  during  the  winter.  The  growth  of  Endoderma  viride  f . 
NitophylU  takes  pla^  entirely  within  the  substance  of  the  host-plant, 
and  there  is  no  trace  whatever  of  external  branches  or  hairs.  It  is  not 
in  any  way  parasitic.  A  list  of  species  is  given  in  which  this  endophyte 
has  been  found.  The  original  description  of  Streblonema  intesUnum 
{Entonema  Eeinsch)  being  quite  inadequate,  a  new  description  is  here 
given,  based  entirely  on  Beinsch's  preparations.  The  species  differs 
from  S.  parasitieum  Sauv.,  which  occurs  in  Oystoclonium  and  Ceramium 
by  the  larger  sporangia,  and  by  the  apparent  absence  of  external  fila- 
ments. A  short  note  on  S.  Zanardinii  De  Toni  adds  to  our  somewhat 
scanty  knowledge  of  the  plant.  The  plunlocular  sporangia  are  described, 
and  a  bifurcating  example  is  figured. 

On  "Zoochlorella"  in  Convoluta.t— F.  Keeble  and  F.  W.  Gamble 
dve  a  preliminary  accoimt  (1)  of  experiments  proving  that  the  green  cells 
(zoochlorellffi)  of  Convoluta  roscoffensia  result  from  infection  from  with- 
out ;  (2)  of  the  means  whereby  the  infecting  organism  may  be  cultivated 
outside  the  body  of  the  animal ;  and  (3)  of  the  nature  of  the  infecting 
organism.  A  detailed  account  is  given  of  the  mature  alga  which,  in 
the  opinion  of  the  authors,  belongs  to  Ghlorophyceae,  and  is  allied  to 
Chlamydomonas,  The  presence  of  four  equal  flagella  suggests  that  they 
belong  to  the  genus  Garteria. 

Fossil  Diatoms.f — ^A.  M.  Edwards  reports  on  16  samples  of  in- 
fusorial earths  containing  diatoms  sent  to  him  by  the  United  States 
Geological  Survey.  They  are  interesting  as  coming  from  the  great  plain 
of  Fremont  in  Utah,  Nevada  and  California,  called  by  the  author  the 
Occidental  Sea.  Lists  of  species  found  in  each  of  the  samples  are  given. 
The  author  makes  some  remarks  on  the  geology  of  the  tract  examined. 
He  maintains  that  the  lakes  Bonneville  and  Lahontain  were  formed  in 
the  earlier  Tertiary,  possibly  the  Eocene  or  the  Cretaceous,  and  that  the 
"  infusorial  earth,"  which  is  clayey,  was  formed  before  the  clay  Oligocene 
of  California  from  Monterey,  Koiondo  Beach,  etc.  The  infusorial  day 
of  the  Great  Plain  constitutes  the  bed  of  an  extinct  sea,  the  Occidental 
sea. 

North  Atlantic  Plankton.f — C.  H.  Ostenfeld  publishes  a  catalogue 
of  the  species  of  plants  and  animals  observed  in  the  plankton  collected 
during  periodical  expeditions  from  August  1902  to  May  1905,  under- 

•  Joura.  Linn.  Soc.  Bot.,  xxxvii.  pp.  288-97  (1  pi.). 

t  Proc.  Roy.  Soc.,  Series  B,  Ixxvii.  (1906)  No.  B614,  pp.  66-8. 

:  Nuov.  Notar  ,  xvii.  (1906)  pp.  102-7. 

§  Copenhagen :  Hoest  et  fils,  1906,  122  pp. 
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taken  by  the  International  Oommission  for  the  exploration  of  the  sea. 
The  region  explored  includes  the  Arctic,  North  Atlantic,  Norwegian 
Sea,  Nortb  Sea,  the  Channel,  Skager-Rak,  Cattegat,  the  Sound,  Danish 
Sea,  Baltic,  Finland  Qnlf ,  and  Gulf  of  Bothnia. 

Phytoplankton  of  Temperate  Seas.* — B.  Schr5der  gives  a  pre- 
liminary account  of  the  characteristics  of  the  phytoplankton  of  temperate 
waters,  being  the  result  of  investigations  by  himself  and  others.  He 
r^ards  it  as  pre-eminently  "polymiktes"  plankton,  for  it  consists 
almost  entirely  of  many  species  which  are  represented  by  but  few 
individuals ;  it  rarely  occurs  that  one  species  is  largely  predominant  or 
forms  great  masses.  As  an  instance  of  this  variety  of  species  in  tem- 
perate waters,  the  author  points  out  that  while  his  material  from  the 
Indian  Ocean  showed  118  species,  that  from  Japanese  waters  contained 
147.  Special  cases  are  quoted  in  which  certain  species  were  found  to 
predominate :  Chc^toceras  Schilttii  Cleve  in  the  Bay  of  Naples  in  autumn, 
a  certain  diatom  which  formed  slimy  masses  at  Triest,  CncUoceras  in  the 
same  locality,  Ceratium  volans  Cleve  in  the  Indian  Ocean,  etc.  Lists 
are  given  of  the  principal  species  characteristic  of  (a)  the  warm  Atlantic 
and  Mediterranean ;  {b)  the  Indo-Malay  Sea ;  (c)  West  Pacific  (South 
and  East  China  Sea  and  Japanese  waters).  It  is  noted  that  cold  water 
species  vary  their  form  in  temperate  waters,  and  examples  of  this  change 
are  given. 

Baltic  Benthos  and  Plankton.f — H.  Fraude  divides  his  subject 
into  two  parts,  a  general  and  a  special  part.  In  the  first  he  treats  of  the 
r^on  studied,  with  its  physico-chemical  and  biological  properties,  the 
phytoplankton  of  the  Baltic,  and  the  researches  already  made  there.  In 
the  special  part  he  deals  with  the  first  Holsatian  expedition  in  1887, 
with  others  by  Cleve  and  AuriviUius  in  1896,  by  Schiitt  in  1895,  by 
Appstein  in  1889,  the  second  Holsatian  expedition  in  1901,  and  with  his 
own  personal  collections.  In  the  86  plates  the  algae  are  figured  in 
systematic  order. 

Plankton  of  Lake  Worth  in  Carinthia.^ — E.  v.  Eeissler  continues 
his  reports  on  the  plankton  of  Carinthian  lakes,  and  in  the  present  paper 
enumerates  the  species  found  between  March  and  September  1905  in 
Lake  Worth.  To  each  species  is  appended  a  note  on  its  seasonal  dis- 
tribution, and  the  list  is  also  summarised  in  tabular  form.  Ceratium 
plays  but  a  small  part  in  the  composition  of  the  plankton,  while  Lynghya 
limnetka  Lemm.  is  well  represented  in  August  and  September.  CkUhro- 
cystis  is  also  not  uncommon  in  this  lake,  though  rare  in  other  Austrian 
Alpine  lakes;  it  is  common  in  North  Germany.  Baphidium  and 
lUehUriMa  are  also  recorded.  The  species  of  Lake  Worth  are  compared 
with  those  of  Lake  Ossiach  and  the  MillstAtter  lake,  showing  that  the 
differences  are  not  inconsiderable. 

BiAHOHi,  F.— Bioorehe  fn  on  Uffhetto  tlpino  (II  Lago  Deglio).    (BeaearcheB  on  a 
small  Alpine  lake,  Lago  Deglio.) 

Rwista  Geograf.  Ual.  ziii.  (1906)  p.  15  (figs.). 

•  Ber.  Deutsch.  Bot.  Gesell.,  xxiv.  (1906)  pp.  260-3. 

t  Jahresb.  Geogr.  Gesell.  Greifswald,  x.  (1906)  125  pp.,  86  pis.,  1  map. 

X  Oeetepr.  Bot.  Zeit,,  Ivi.  (1906)  pp.  195-202. 
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Db  Gaspabis,  a. — Le  Alghe  delle  argille  marnote  pleiftocaniehe  di  Taraato. 
(The  algffi  of  the  Pleistocene  marly  clay  of  Taranto.) 

Att.  Accad.  Set.  NapoU,  xii.  (1905)  8  pp.  (1  pL). 
GuTwiNSKi,  B.  &  Z.  GhimeiiEwbki. — ContribatioiL  i  Tetode  des  AlgoM  da 
Kameroim.    (Contribution  to  a  study  of  the  algee  of  Cameroon.) 

Ann.  btoU  lacuatre,  i.  (1906)  pp.  168-79. 

Kjbli;«man,  F.  B.— Cm  framxnande  alger  ilanddrifiia  Tid  Sveriget  yistkutt.    (On 
foreign  algae  washed  ashore  on  the  west  coast  of  Sweden.) 

Arkivf.  Botanik,  v.  (1906)  No.  16,  pp.  1-10. 

KoFOiD,  C.  A. — ^Dinoflagellata  of  the  San  Diego  Begion.     1.   On  Heterodinium, 
a  new  genus  of  the  Peridinid». 

[The  aathor  proposes  the  name  of  Heterodinium  for  a  new  ^enus  which  is 
to  include  IS  species,  of  which  five  are  new.  It  is  divided  mto  three  sab- 
genera.]  Univ.  California  PublicaUons,  Zoology^  ii.  (1906) 

pp.  341-68  (3  pis.). 

Mazza,  a.— Sagglo  di  Algologia  ooeanioa.    (Essay  on  oceanic  algology.) 

[A  continuation,  which  includes  Acrotylus^  Endocladia,  Chondrus^  Iridcea^ 
and  Oigartina.]  Nuov.  Not.,  zvii.  (1906)  pp.  81-101. 

M I  o  u  L  A,  W. — ^Thome't  Flora  Yon  Deotsohland.  Xryptogamen.    (Flora  of  Germany. 
Cryptogams.) 

[Continuation,  finishing  Diatomaoese  and  beginning  Desmidesa.] 

Gera :  Zezschwitz,  1906,  vi.  lief.  80,  pp.  853-84  (5  pis.). 

Boss,  H.-— Oontribniioni  alia  conoioenia  della  flora  Sicola.    (Contributions  to  a 
knowledge  of  the  Sicilian  flora.) 

[The  author  records  seven  species  of  Charaoese  with  varieties,  adding 
critical  notes  thereon.  The  plants  were  collected  in  1884-5  and  1887-97, 
and  determined  by  L.  Holtz.)  BuU.  Soc.  Bot.  Ital.  (1905)  pp.  254-8. 


Fonsri- 

(By  A.  LoBBAiN  Smith,  F.L.S.) 

Nuclear  Fertilisation  in  the  Huoorini.* — Dangeard  holds  that  the 
cells  which  fuse  to  form  the  zygospore  in  the  Mucorini  are  not  to  be 
regarded  as  gametes,  but  as  gametangia.  The  protoplasm  of  the  zygo- 
spore passes  through  a  series  of  changes :  from  a  dense  condition  it 
becomes  vacuolar,  tnen  reticulate,  and  again  vacuolar.  At  the  close  of 
the  reticular  period,  the  nuclei  are  seen  to  fuse  in  pairs ;  the  mature 
zygospore  contains  a  large  number  of  the  fused  nuclei,  which  provide,  on 
germination,  the  nuclei  of  the  new  hyphse.  Dangeard  maintains  that 
the  nuclei  which  fuse  come  from  the  different  gametangia.  The  fusions 
take  place  progressively  as  the  different  nuclei  come  into  contact. 

Contribution  to  the  Study  of  the  fleshy  Discomycetes.  t  —  J. 
Lagarde  divides  his  paper  into  two  parts ;  the  first  treats  of  the  history^ 
terminology,  and  technicjue  of  these  fungi.  The  second  and  longer  part 
includes  the  results  of  his  own  observation  and  research,  and  falls  into 
three  divisions — the  general  anatomy,  the  descriptions  of  different  species 
and  individuals ;  and  finally,  the  conclusions  ne  has  drawn  from  the 
consideration  of  the  group. 

Lagarde  follows  Boudier  in  regarding  the  dehiscence  of  the  ascus  as 
an  important  factor  in  classification,  and  he  recognises  two  great  gnroups  : 
those  m  which  the  ascus  opens  by  a  lid  or  cap,  and  those  in  which  the 

•  Gomptes  Bendus,  czlii.  (1906)  pp.  645-6.  See  also  Bot.  Oentralbl.,  d.  (1906> 
p.  647.  t  Ann.  Sci.  Nat.,  ix.  (1906)  pp.  126-256  (2  pis.  and  58  figs.). 
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spores  escape  by  a  pore.  The  first  group  includes  the  MorchellacesB^ 
Helvellacese,  Pezizacese,  and  Ascobolaceae.  Those  of  the  second  group, 
in  which  the  ascus  opens  by  a  pore,  are  the  G^eoglossaceas,  the  Helotiacese, 
and  the  MoUisiacese.  He  finds  that  these  two  great  groups  form  two 
series  connected  with  each  other  by  transitional  forms.  Tne  Morchellacese 
and  Helvellacesa  are  distinguished  from  each  other  by  the  position  of 
the  hymenium,  the  contents  of  the  spores,  the  form  and  dimensions  of 
the  paraphyses,  and  by  the  structure  of  the  trama.  The  anatomical 
structure  of  the  different  forms  bears  out  Boudier's  original  classification. 

Pyrenomycetes  of  Oennany,  Austria,  and  Switzerland.* — Under 
this  heading  H.  Rehm  proposes  to  supplement  the  work  done  for  these 
fungi  by  Winter,  and  to  examine  the  mass  of  material  accumulated  since 
his  da^.  He  gives  diagnoses  where  these  are  necessary,  but,  as  a  rule,  he 
only  cites  the  literature  and  adds  the  habitat,  with  explanatory  notes  in 
some  cases. 

New  Oenus  of  AArican  Fungi.t — Hariot  and  Patouillard  describe  a 
remarkable  fungus  from  East  Africa,  GolUtomanginia  g.  n.,  which 
combines  the  characters  of  Helvellacese,  Hypocreacese,  and  Sphseriacese. 
It  forms  a  large,  furrowed,  hemispherical,  hollow  mass  17  cm.  in 
diameter ;  the  asci  are  inclosed  in  perithecia,  which  occur  at  the  base  of 
the  farrows.    The  spores  are  simple,  black,  and  appendiculate. 

Origin  of  Teasts.} — Paul  Vuillemin  discusses  the  bearing  of  Viala 
and  Pacottet's  discovery  on  the  yejst-plants.  Formerly,  true  yeasts  were 
r^^arded  as  those  which,  on  cultivation,  {produced  the  so-called  asci  and 
endospores.  The  discovery  that  the  yeast-forms  of  other  fungi  belonging 
to  the  Ascomycetes  also  form  these  endospores,  leads  them  to  be  regarded 
as  sporocysts,  and  though  Saccharomyces  as  a  genus  must  be  preserved, 
its  affinities  must  be  looked  for  among  the  Fungi  imperfecti. 

Cysts  of  OloBOsporium  and  their  Bole  in  the  Origin  of  Teasts.^ 
Viala  and  Pacottet  continue  their  studies  in  this  field  of  work.  They 
have  produced  in  a  suitable  medium  the  cysts  of  OlcMsporium  ampelo- 
phagum,  and  describe  them  as  dark-coloured,  smooth,  somewhat  brittle, 
and  containing  one  or  several  brown  spores  8^10  ft  in  length.  The  cysts, 
of  0,  nervisequum  are  darker  in  colour  and  rough  on  the  surface,  with 
paler  and  more  spherical  spores,  8-14  p,  in  diameter. 

In  each  species,  cyst-formation  is  induced  by  desiccation,  sudden 
lowering  of  temperature,  etc.  The  spores  produce  on  germination 
septate  and  variable  filaments.  In  a  sugar  solution,  these  filamenta 
break  up  and  begin  to  bud  out,  forming  yeasts. 

Relation  of  Fungi  imperfecti  to  Ascomycetes.H  — H.  Elebahn 
sums  up  the  cases  in  which  he  has  proved  a  connection  between  different 
fungi  by  infection  experiments  ;   Onomania  leptostyla  with  Marssonia 

•  Ann.  Mycol.,  iv.  (1906)  pp.  257-72. 

t  Comptes  lUndos,  cxllL  (1906)  pp.  224-6.  See  also  Bot.  Gentralbl.,  ci.  (1906) 
p.  652. 

X  R^v.  g6n.  Sci.  pures  et  appliqu^es,  xvii.  (1906)  pp.  214-29  (figs.  1-30).  See 
also  Bot.  Gentralbl.,  cii.  (1906)  p.  65. 

§  Comptes  Bendus,  cxlii.  (1906)  pp.  518-20. 

I  CentralbL  Bakt.,  xv.  (1905)  p.  336. 


584  SUMMARY   OF  CURRENT   RESEARCHES   RELATING   TO 

Juglandis ;  Onomoniella  tubtformis  with  Leptothyrium  alneum ;  Myco- 
8ph(Brella  smtitia  with  Septoria  nigerrima ;  and  Pseudopeziza  Ribis  sp.  n. 
with  OlcBOsporium  Ribis.  Details  are  promised  in  a  future  communi- 
<»tion. 

Some  of  his  results  are  published  *  in  a  more  recent  paper  on  these 
fungi,  his  object  being  to  establish  the  relationships  oetween  the 
different  forms.  He  selected  OloMsporium  RibiSy  which  attacks  the  red 
currant,  for  examination,  and  obtained  good  infection  results  by  sowing 
the  spores  on  healthy  leaves,  and  thus  reproducing  the  OlcMsporium. 
During  the  winter  he  sought  for  the  ascus  form  on  the  decaying 
leaves.  Among  other  forms  of  the  fungus  he  found  a  Discomycete, 
which  he  places  as  a  new  species  in  the  genus  Pseudopezksa,  He  gives  a 
detailed  account  of  his  vanous  cultures  and  inoculations ;  he  succeeded 
in  reproducing  the  OUBosporium  from  the  ascus  spores  of  the  Fteudopeziza. 
He  draws  attention  to  the  fact  that  one  cannot  determine  what  may  be 
the  alternate  form  of  any  fungus  without  actual  proof.  In  one  case 
OlcRosporium  alternates  with  a  Pyrenomycete ;  in  this  case  the  higher 
fungus  is  a  Discomycete. 

Notable  -Pycnidial  Type.f  —  Tycho  Vestergren  describes  a  new 
species  of  Sphseropsidese,  Diplodina  Rostrupii,  He  takes  occasion  to 
discuss  the  different  types  of  this  family,  Sphasroidaceae,  BxcipulacesB, 
and  LeptostromacesB,  distinguished  from  each  other  by  the  formation  of 
the  pycnidium.  The  species  under  discussion  grew  on  the  previous 
jear's  capsules  of  two  forms  of  Ericaqese,  Phyllodoce  and  Andromsda^  in 
the  higher  regions  of  Lapland.  Vestergren  describes  the  growth  and 
appearance  of  mycelium,  pycnidium,  eta,  the  opening  of  the  pycnidium, 
the  hymenium,  conidiophores,  and  conidia.  Pycnidia  and  conidia  vary 
in  size  to  a  great  extent ;  the  larger  pycnidium  containing  the  larger 
conidia,  and  different  sized  individuals  occurring  on  the  same  capaSe. 
The  author  warns  systematists  against  making  the  size  of  conidia  a 
specific  character. 

Botrytis  cinerea. — Much  damage  is  caused  each  vear  to  grapes  by 
this  fungus,  and  J.  M.  Guillon  X  reports  the  results  of  some  inoculation 
experiments  he  instituted  to  find  out  the  mode  of  attack  by  the  Botrytis. 
He  sowed  spores  on  grapes  that  had  been  pricked,  and  in  each  case  tiie 
rotting  of  the  fruit  followed.  Results  were  not  so  quick  nor  so  universal 
with  undamaged  grapes,  but  a  very  large  percentage  of  these  also  were 
infected.  The  resistance  offered  by  the  pellicle  to  the  penetration  of 
the  hyphse  was  complete  only  in  some  cases. 

Bhacodium  oellare.§ — F.  Gueguen  has  published  a  morphological 
^nd  biological  study  of  this  cave  fungus.  He  traces  its  appearance 
in  literature  from  the  "  Byssus  tenerrima,  nigra,  doliolaris  "  of  Ray  (in 
1690)  down  to  Schroter's  account  of  it  in  1893.  In  wine  growing 
countries  it  is  considered  to  be  harmful  to  the  wines,  as  along  wi£ 
PenicilUum  and  DemaUum,  it  gives  the  objectionable  cork  odour.  The 
various  specimens  examined  differed  slightly  in  colour  "and  form,  but 

*  Zeitschr.  Pflanzenkr.,  xvi.  (1906)  pp.  65-88  (2  pis.). 

t  Arkiv  Bot.  v.  J1906)  No.  11, 14  pp.  (2  pis.). 

i  Oomptet  Bendus,  cxlii.  (1906)  pp.  1846-9. 

§  Bull.  Soc.  Mycol.  France,  xxii.  (1906)  pp.  77-96,  146-63  (8  pis.). 
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the  variations  were  not  constant  enough  to  be  specific.  The  fila- 
ments are  rigid,  branched,  and  septate,  and  have  a  somewhat  roagher 
membrane.  By  means  of  coltures  he  was  able  to  follow  the  spore 
development — elongate,  simple  conidia  borne  in  clusters  at  the  tips  of 
the  fertile  branches,  and  recalling  the  conidiophores  of  Cladosporium 
and  Dendryphium.    Spore  production  is  rather  rare. 

Gu^en  cultivated  the  fungus  on  a  large  number  of  nutritive  media, 
the  details  of  which  are  given,  and  he  reproduced  in  them  the  differences 
in  colour,  structure,  etc.,  that  had  been  noted  in  the  various  specimens 
examined.  He  classifies  Rhacodium  in  the  group  Dematiese  of  the 
Hjjphomjcetes.  Perithecia  and  pycnidia  that  Imve  been  found  in 
conjunction  with  Rhacodium  eeUare  belong  to  some  other  fungus. 

New  OenuB  of  Hyphomycetes.* —  Paul  Vuillemin  found  this  new 
fungus  on  a  growth  of  Aspergillus;  it  formed  a  star-like  structure, 
hyaUne  at  the  centre,  brown  towards  the  rays  owing  to  the  presence  of 
brown  spores.  These  are  produced  at  the  ends  of  the  fertile  filaments. 
He  calls  the  new  fungus  nemispora  sUllata  g.  et  sp.  n. 

UredinesD. — 0.  L.  Shear  t  considers  that  he  has  good  evidence  from 
observation  and  from  the  results  of  open-air  inoculation,  for  assuming  a 
connection  between  Peridermium  cerebrum  on  Finus  virginiana  and 
Cranartium  quercuum.  He  holds  also  that  the  Japanese  fungus  Peri- 
dermium gigarUeum  is  identical  with  P.  cerebrum,  the  latter  name  having 
many  years'  precedence.  Both  forms  of  the  fungus  occur  on  several 
ho6t  species. 

In  his  ''Bust  Notes  for  1905,"  J.  M.  Bates}  chronicles  the  finding 
of  various  Uredinese  in  their  several  stages.  He  found  an  JEcidium  on 
Omothera  bienniSy  and  its  uredo-form  on  a  Garex  close  at  hand,  which 
have  been  proved  to  be  new. 

H.  L.  Bolley  and  F.  J.  Pritchard  S  publish  an  account  of  wheat  rust. 
They  give  notes  as  to  resistant  varieties,  and  recommend  attention  to 
cleanness  of  seed,  land  free  from  weeds,  with  the  destruction  of  ^d 
grasses  and  barberry  shrubs  to  keep  the  crops  free  from  contamination. 

Notes  on  Hycenastmm  Corium. — As  there  has  been  much  diver- 
^nce  of  opinion  as  to  the  appearance  of  the  mature  spore  in  this  fungus, 
L.  Bollana  ||  has  examined  authentic  specimens  with  great  care.  The 
spores  are  at  first  colourless  and  smooth,  and  borne  at  the  end  of  short 
sterigmata.  As  they  mature,  they  become  an  olive-purple  colour,  and 
are  covered  with  small  colourless  warts.  A  small  projection  from  the 
spore  indicates  the  place  of  attachment  to  the  sterigma.  Rolland  has 
also  found  the  sterigmata  of  Bovista  spores.  He  contrtists  the  tissues  of 
the  two  genera. 

Fungi  in  Cheese  Bipening.T — Ohas.  Thom  has  studied  the  physio- 
logical effects  of  such  fungi  as  Fenicillium  Gamembertij  P,  Boqueforti, 

*  BuU.  Soc.  Mycol.  France,  xxii.  (1906)  pp.  126-9  (1  pi.). 

t  Jonrn.  Mycol.,  xii.  (1906)  pp.  89-92.  t  Tom.  cit.,  pp.  45-7. 

§  North  Dakota  Agric.  Exper.  Stat.,  BuU.  No.  68,  1906  (30  figs.).  See  also  Hot. 
Cenlralbl.,  oil.  (1906)  p.  38. 

I  BuU.  Soc.  Mycol.  France,  xxii.  (1906)  pp.  109-16  (1  pi.). 

4  U.S.  Dep.  Agric.  Bur.  Animal  Ind.,  Bull.  No  82,  1906  (3  figs.).  See  also  Bot. 
Centraibl.  cU.  (1906)  p.  40. 

Oct.  17th,  1906  2  Q 
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and  Oidium  lactis  on  Camembert  and  Roqnefort  cheese.  The  subjects 
treated  are :  the  relation  of  moulds  to  acicuty,  the  breaking  down  of  the 
casein,  liquefaction  of  gelatin,  and  flavours.  He  also  examined  the 
effects  on  the  fungus,  the  growth  of  the  mycelium  and  the  relation  of 
temperature  and  humidity  to  it,  the  question  of  contamination,  and  the 
vitality  of  the  spores. 

Hycological  Observations.*  —  F.  W.  N^er  sums  up  a  series  of 
notes  on  various  fungi.  He  cites  the  evidence  for  ana  against  the 
existence  of  the  two  species,  Spharotheca  mors'uva  and  J^h.  tomentosa. 
He  believes  them  to  be  specifically  distinct.  He  describes  a  new  species, 
UrophlycUs  Magnusiana^  which  was  destroying  plants  of  Euphrasia^ 
causing  swellings  on  the  stalks  and  leaves.  He  affirms  the  inununity  of 
certain,  if  not  tdl,  fir-trees  against  Nectria  cinnabarina.  Two  occurrences 
of  dry-rot  in  the  open  woods  are  recorded,  and  finally  he  describes  the 
mechanism  insuring  the  ejection  of  spores  in  Sarcospharia  sepulta^ 
which  is  largely  affected  by  the  change  from  a  moist  to  a  dry  atmosphere. 

Destruction  of  Wood  by  Fungi.f  —  Basilius  Malenkovi^  made  a 
series  of  cultures  with  Coniophora  cerebella  to  determine  which  were  the 
elements  in  the  wood  destroyed  by  the  fungus.  He  grew  it  on  bread 
pulp  as  well  as  on  wood,  and  came  to  the  genend  conclusion  that 
C.  cerebella  will  destroy  almost  all  substances  that  can  be  isolated  from 
wood  after  they  have  been  split  up  by  lignolytic  enzymes.  He  found 
that  the  results  obtained  were  not  exactly  the  same  for  all  wood-destroy- 
ing forms,  but  it  was  proved  from  them  all  that  more  wood  was  destroyed 
than  was  used  in  the  nutrition  of  the  fungus.  Tables  are  given  of  the 
different  cultures  and  the  results  ascertained. 

Notes  on  Poisonous  Fungi.} — Mazimann,  Plassard,  and  X.  Oillot 
describe  some  maps  of  poisonous  fungi  that  they  have  prepared,  to  warn 
people  against  using  certain  species  for  food.  They  have  also  pub- 
lished pictures  of  the  edible  forms.  Gillot  §  gives  further  inf ormatdon 
about  several  poisonous  species.  He  descri^  the  circumstances  in 
which  these  forms  have  been  gathered  and  the  bad  effects  that  have 
followed  on  eating  them.  He  cites  as  very  dangerous  Amanita  pantherina 
which  had  been  confounded  with  A.  rubescens  by  some  collectoTB. 
M.  Barbierjl  gives  an  account  of  poisoning  following  on  the  con- 
sumption of  Entoloma  lividum. 

French  Mycology. T — Ant.  Magnin  describes  various  exhibitions  of 
fungi  that  have  been  held  at  Besan9on.  The  plants  were  arranged  in 
different  series,  as  edible  fungi,  poisonous  fungi,  rare  or  curious  forms, 
etc.  The  writer  comments  on  the  success  attending  Uiese  exhibitions, 
and  on  the  great  interest  shown  in  the  subject  by  the  non-botanical 
inhabitants. 

•  Ann.  Mvcol.,  iv.  (1906)  pp.  279-87. 

t  Centralbl.  Bakt.,  xvi.  (1906)  pp.  405-16  (1  fig.). 
t  BuU.  Soc.  Myool.  France,  xxil.  (1906)  pp.  164-5. 

*  Tom.  cit.,  pp.  166-9.  |  Tom.  cit.  p.  170. 
Tom.  cit.,  pp.  171-82. 
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Fungi  on  JnneaceaD.* — E.  Lemmermann  has  classified  all  the  fungi 
— a  very  large  nomber — that  are  to  be  found  growing  on  species  of 
Juncacese.  They  belong  to  the  Phycomycetes  (1),  Ascomycetes  (140), 
Ustilagineae  (18),  Uredineae  (12),  and  to  the  Fungi  imperfecti  (60). 

Notes  on  American  FnngLf — Ernst  A.  Bessey  describes  carefully 
the  fungus  Dilophospora  Alopecuri  which  he  found  on  grass  leaves.  He 
gives  an  historical  account  of  the  fungus  since  its  discovery  by  Fries. 
J.  B.  Sumstine  X  records  a  new  American  species  of  PleurotuSy  distin- 
guished by  a  thick  tomentum ;  he  also  describes  a  form  of  Wynnea 
amerieana  that  differs  somewhat  from  Thaxter's  specimens. 

American  Oooseberry  Mildew  in  Burope.§  —  Jakob  Eriksson 
records  the  different  outbreaks  of  this  fungjus  in  widely  different 
localities  since  it  was  first  observed  in  Ireland  in  1900.  He  gives  in- 
stances of  the  way  in  which  the  fungus  has  spread  from  some  central 
nursery  and  from  imported  plants.  He  recommends  that  all  plants 
attacked  should  be  at  once  destroyed,  that  careful  watch  should  be  kept 
in  all  nurseries  where  gooseberry  plants  are  cultivated,  and  that  the  im- 
portation of  these  plmits  from  other  countries  should  be  prohibited. 
The  spread  of  the  disease  is  becoming  somewhat  alarming. 

Plant  Diseases. — A.  de  Jaczewski  ||  writes  on  two  forms  of  disease 
of  gooseberries  in  Russia,  not  hitherto  recorded.  The  one  forming 
brown  spots  on  the  fruit  was  due  to  the  hyphomycetous  fungus 
AUemaria  OrossularkB  sp.  n.  The  fruits  attacked  dropped  without 
ripening.  The  other  fungoid  attack  caused  the  fruits  to  rot,  owing  to 
the  penetration  of  the  mycelium  into  the  tissue  of  the  berry.  The 
fungus  was  diagnosed  to  be  one  of  the  Melanconiese,  GolUiotrichum 
(rrossidaruB  sp.  n. 

A  preliminary  noteT  on  root  disease  of  sugar  cane  is  published  by 
L.  Lewton  Brain.  The  fungus  infests  the  growing  point  of  the  roots 
and  interferes  with  the  water  supply.  It  is  suggested  that  it  may  be 
related  to  Marasmius  Sacchari. 

J.  Beauverie**  contributes  a  paper  on  the  disease  of  plane  trees,  caused 
by  OlcRosporium  nervisequum.  The  cold  spring  has  encouraged  the 
growth  of  the  funeus,  and  the  planes  in  the  Lyonnais  are  in  a  lament- 
able condition.  The  disease  was  confined  at  first  to  the  leaves  ;  in  a  later 
season  it  attacked  the  young  branches,  then  the  larger  branches  were 
invaded,  and  whole  trees  have  been  destroyed.  The  disease  was  checked 
for  a  year  or  two  by  the  more  favourable  climatic  conditions,  but  it  has 
again  become  virulent.  Beauverie  recommends  cutting  off  the  branches 
attacked,  spraying  and  powdering  young  trees  not  yet  attacked,  covering 
wounds  by  some  antiseptic,  and  instead  of  propagation  by  cuttings, 
saving  seed  and  cultivating  new  individuals. 

♦  Abh.  Naturf.  Ver.  Bremen,  xviii.  (1906)  heft  2,  pp.  465-89.    See  also  Bot. 
Centralbl.,  ci.  (1906)  pp.  632-a 

t  Joum.  Mycol.,  xii.  (1906)  pp.  67-8  (1  fig.).  ;  Tom.  cit.,  p.  59. 

§  Zeitschr.  Pflanzenkr.,  xvi.  (1906)  pp.  83-90  (2  pis.). 
I  BuU.  Soc.  Mycol.  France,  xxii.  (1906)  pp.  121-4  (2  figs.). 
4  Exper.  Stat.  Hawaiian  Sugar  Planters*  Association,  Bull.  No.  2, 1905.    See 
aUo  Bet  Gentralbl.,  ci.  (1906)  p.  649. 
••  Comptes  Rendus,  cxlii.  (1906)  pp.  1551-4. 
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F.  Gn^aen  *  describes  a  sclerotial  disease  that  attacked  t^e  peduncles 
of  CaUisteppus  sinensis.  The  sclerotia  were  small  black  isolated  bodies, 
extending  from  the  surface  to  the  pith.  On  cultivation  the  fungus  pro- 
duced simple  Gonidiophores  with  a  head  of  conidia  united  in  a  muci- 
laginous drop.    Occasionally  the  conidiophores  were  verticillate. 

L.  Montemartini  t  records  another  case  of  disease  due  to  Botrytis 
vulgaris.  The  stalk  and  leaves  of  the  tuberose  {Polianthes  tuberosa) 
Were  invaded  by  the  mycelium  of  the  fungus. 

C.  V.  Piper  and  S.  W.  Fletcher  {  have  studied  the  root  diseases  of 
fruit  trees,  and  find  that  the  rot  in  them  is  caused  by  ArmUI^ria  mellea 
and  an  allied  form.    They  suggest  methods  of  cure. 

A  canker  of  yellow  birch  has  been  demonstrated  by  J.  B.  Pollock  § 
to  be  due  to  some  Nectria — ^probably  N.  coccinea. 

Beport  on  the  Blast  of  Bice.  ||  —  Haven  Metcalf  has  studied  this 
disease  in  South  Carolina.  It  causes  wounds  at  the  joints  of  the  rice- 
stalks,  and  is  due  to  some  fungus  not  determined.  It  has  been  called 
"  rotten  neck,"  but  the  name  is  only  applicable  when  one  of  the  higher 
jointo  is  affected.  It  has  caused  very  great  loss  in  the  ricefields  of  the 
south.  The  writer  gives  data  of  disease  and  loss  for  the  various  districts, 
and  recommends  certain  forms  of  treatment.  He  gives,  also,  short 
accounts  of  the  diseases,  smut,  rust,  damping  off,  blight,  etc. 

Hyxomonas  Bets. — ^M.  J.  Brzezinski  If  describes  at  some  length  Uiis 
organism,  which  is  a  destructive  parasite  of  beetroot,  and  gives  rise  to  a 
disease  known  as  "  dry  rot."  The  cycle  of  growth  of  Myxomonas  Betct^ 
includes  zoospores,  myxamoebae,  plasmodia  (vegetative),  cysts  (resting), 
and  spores  and  zoosporangia  (reproductive).  It  has  been  studied  within 
the  tissues  of  the  beet,  and  one  favourable  section  may  contain  all  tJie 
stages.  In  the  v^etative  forms  the  zoospores  are  extremely  numerous, 
and  gradually  become  transformed  to  myxamoebae,  which  have  a  very 
slow  movement.  They  pass  from  cell  to  cell  of  the  host  through  the 
cell-wall,  and  they  possess  a  nucleus  which  divides  by  direct  division. 
Several  of  these  myxamoebae  fuse  to  form  the  plasmcdium,  varying  in 
size  and  position  ;  sometimes  it  occupies  a  whole  cell,  at  other  times  only 
a  corner  or  centre  of  the  cell.  In  time  the  plasmodium  breaks  up  into 
spores,  which  germinate  and  give  rise  to  a  zoospore.  The  cysts  are 
formed  either  direcdy  by  the  encystment  of  one  of  the  myxamoebae,  or 
from  the  plasmodium  ;  they  are  small,  brown,  smooth,  almost  spherical 
bodies.  They  are  formed  usually  in  those  parts  of  the  host-plant  most 
subject  to  drying  up.  When  the  dried  up  stage  is  passed,  they  give  rise 
again  to  myxamoebae.  The  zoosporangia  are  another  form  of  re|HX)- 
duction  ;  they  are  formed  from  the  plasmodium. 

*  Comptes  Rendus  Soc.  Biol.  Paris,  Ix.  (1906)  pp.  411-13.  See  also  Bot.  Cen- 
tralbl.,  cii.  (1906)  p.  12. 

t  Atti  Ist.  Bot.  Pavia,  ser.  2,  xi.  (1905)  p.  3.  See  also  Bot.  Centralbl.,  cii. 
(1906)  p.  38. 

X  BuU.  Wash.  Agric.  Exper.  Stat.,  No.  lix  (1903).  See  also  Bot  CentralbL.cii. 
(1906)  p.  39. 

§  Rep.  Mich.  Acad.  Sci.,  vii.  (1905)  pp.  55-6.  See  also  Bot.  Centralbl.,  cii. 
(1906)  p.  39. 

II  South  Carolina  Agric.  Exper.  Stat.,  Bull  121,  43  pp. 

if  Bull.  Inter.  Acad.  Sci.  Oracovie,  iii.  (1906)  pp.  139-202  (6  pis.). 
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This  organism  is  closely  allied  to  Plasmodiophora,  Brzezinski 
accepts  Zopfs  classification,  which  places  the  forms  allied  to  the  Myzo- 
myoetes  in  the  Monadinese.  Myxomonas  would,  therefore,  be  placed  in 
the  snb-division,  Monadineie-zoosporece. 

The  condition  of  the  diseased  beets  is  carefully  described.  The 
author  considers  that  the  well-known  disease  of  beets  is  due  to  Myxo- 
mmas,  rather  than  to  Fhofna  BeUB  or  to  Bacteria. 

Bain  I  SB,  G.— Myoothdqne  de  TBoole  deFhArmaeie.  lU-IV.  (Myoology  of  the 
School  of  Pharmacy.) 

[A  new  species  of  Trichoderma  is  described,  and  species  of  PeniciUium,] 

Bull.  Soc,  MycoL  France^  xxii.  (1906)  pp.  190-7  (2  pis.). 

BBEviiBE.  Loui B— Contribution  i  la  Flore  myeologiqnd  de  TAnTorgne.    (Con- 
tribution to  the  mycological  flora  of  Auvergne.) 
[The  list  is  confined  to  Ascomycetes.] 

BtM.  Acad.  int.  Qiogr.  Soton..  xiv.  (1905)  pp.  186-204,  287-62,269-72. 
See  also  Bot.  Centralhl.,  ci.  (1906)  p.  631. 

B  r  B  A  K,  F  B.~Einige  none  Pilie  ani  Kord  America.  (Some  new  fungi  from  North 
America.! 

[The  fungi  are  aU  microscopic  forms.]         Joum.  Myeol.t  zii.  (1906)  pp.  62-6. 

Clements,  F.  £.  &  E.  S. — Oryptogamn  Formationnm  OoloradeMhiwi.  (Crypto- 
gamic  formations  of  Colorado.) 

[Fungi  and  lichens  are  arranged  with  reference  to  their  ecological  relations 
to  a  particular  region.]  Bot  Centralbl,  ci.  (1906)  pp.  681-2. 

HoH37EL,  F.  YON,  &  YiCTOB  LiTSCHAUEB— Revision  der  Oortieieen  in  Br. 
J.  Behitfter'i  "  PUae  Behleiieni  "  naeh  teinen  Herbarexemplaren.  (Revision  of 
the  CorticesB  in  Dr.  J.  Schroter's  "  Silesian  Fungi  '*  according  to  his  herbarium 
specimens.) 

[The  authors  find  some  new  species  among  the  plants.] 

Atm.  Mycol,  iv.  (1906)  pp.  288-94  (Ifig.). 

L18TEB,  Abthub,  &.  GuLiELMA—Myoetoioa  from  Japan. 

[A  list  of  29  species  from  South  Japan,  with  descriptions  and  notes  ] 

Joum.  Bot,  xliv.  (1906)  pp.  227-80. 

H DBG  AN,  A.  P.—Korth  American  Speeiee  of  Heliomyoef. 

[Diagnoses  of  the  six  species  of  this  genus,  with  index  of  the  species  of 
HeliomycM  and  Mar<umius,'\  Joum.  Mycol.,  xii.  (1906)  pp.  92-6. 

pATOUiLiiABD,  N.,  &  P.  Habiot— FongonimnoYomm  Decai leenndns.  (Second 
decade  of  new  fungi.) 

[These  fungi  were  coUected  mostly  in  tropical  countries,  Java,  Africa, 
Samoa,  etc.] 

BiM.  Soc.  Mycol.  France,  xxu.  (1906)  pp.  116-20  (1  fig.). 

Pazschke,  O.— Babenhont   et   0.  Winter,  Fnngi  Xnropsi  et  eztra^nrop«i 


[The  specimens  are  from  all  parts  of  the  world,  many  of  them  of  great 

interest.]  Editio  nova,  series  secunda,  cent.  26  (Leipzig,  1906) 

Nos.  4401-4600.    See  also  Bot.  Centralbl.,  cii. 

(1906)  p.  100. 
Rehm,  H.— Aeeomyoetet  eziioeatL 

[Several  new  forms  are  issued  with  this  fascicle.] 

Fasc.  36  (Munich,  1906)  Nos.  1626-60.    See  also  Bot. 
Centralbl.,  cii.  (1906)  p.  16. 

SACCAEDO—KotflB  myoologiov.    Series  YII.— I.  Fnngi  italioL  n.  Fnngi  galliei. 
UL  Fcmgi  amerieani 

[A  number  of  new  species  are  described ;  the  new  genera  are 
EndothieUa  and  Fainnania  (Sphaeroidace®)]. 

Ann.  Mycol,  iv  (1906)  pp.  278-8. 
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S  A  c  c  A  B  D  0 — lUeromyeetes  AinwiMmi  lurvi    (New  American  Micromycetes.) 

[One  new  genus,  Bonanseja^  akin  to  Stictophaddium,  is  in- 
oluded  in  the  list.]        Joum,  MycoL^  zii.  (1906)  pp.  47-52. 

SoHOBSTSiN,  Josef — Sporenkeimimg  in  Somatoieldtimg.  (Germination  of 
spores  in  somatose  solution.) 

[Spores  of  Morchella  and  of  Xylaria  polymorpha  were  successfully  germi- 
nated.] Arm,  MycoL,  iv.  (1906)  pp.  295-6  (2  figs.). 

Wehmbr,  C.— Zur  Ozalnnrebildimg  dwch  Aspergillus  nig«r.  (The  production 
of  oxalic  acid  by  Aspergillus  niger.)        -Centralbl  BakL,  xv.  (1906)  pp.  688-90. 

Will,  H.,  &  H.  Wandebschek— B«itrago  inr  Frage  der  SehwefelwmiMr- 
ftoffbildung  durch  RtU,  (Contributions  to  the  question  of  the  formation  of 
sulphuretted  hydrogen  by  yeasts.)  Op.  cU.,  xvi.  (1906)  pp.  903-9. 


Lichens. 

(By.  A.  LOBBAIN  SlCITH.) 

French  Lichens.* — ^Abb6  Harmand  has  issued  the  second  fascicolas 
of  his  work,  which  comprises  the  Sphserophorese  and  the  Galidese.  He 
retains  Sphincirina  as  a  genns  of  Lichens  parasitic  on  the  thallns  of 
Fertusaria,  etc.,  and  the  parasitic  forms  of  Calicium  he  also  includes  as 
true  Lichens.  He  describes  one  new  species,  Calicium  Carthusia,  which 
grows  on  bark. 

Cladonia  rangiferina  and  01.  bacillaris.t— Max  Britzelmayer  has 
taken  up  these  two  species  of  Lichens,  and  compared  the  different 
authorities  on  their  systematic  value.  Opinions  and  diagnoses  vary,  but 
he  himself  recognises  both  CI.  rangiferina  and  CI,  sylvatica,  and  he  gives 
a  long  list  of  forms  he  has  found  for  each  species.  He  insists  also  that 
CI.  alpestris  should  be  recognised  as  a  species,  and  not  as  a  form  of 
either  of  those  discussed.  Britzelmayer  also  considers  CI.  bacillaris  to  be 
an  autonomous  species,  and  not  a  variety  of  CI.  macilerUa,  and  he  describes 
for  it  a  variety  of  forms,  but  says  the  two  species  are  indistinguishable 
without  the  help  of  the  reaction  with  potash.  CI.  bac^laris  gives  no 
reaction. 

Dye-stuffs  in  Lichens.^ — P.  Bonceray  has  published  an  important 
memoir  on  this  subject.  He  gives  an  historical  account  of  the  use  of  the 
dyes,  enumerates  the  lichens  in  which  these  are  found,  and  which  of 
them  are  of  commercial  importance.  The  dye  is  composed  of  lecanorin 
acid,  erythrine,  and  orcine,  and  the  author  gives  directions  for  the 
extraction  and  preparation  of  these  substances.  He  discusses  also  their 
probable  origin  in  the  lichen  ;  orcine,  he  finds,  is  formed  by  the  fungus^ 
and  possibly  transformed  by  the  alga  into  crystalline  products;  it  is 
probably  an  excretion  product.  The  biological  conditions  that  result  in 
the  formation  of  these  substances  are  also  discussed. 

*  Lichens  de  France,  Catalogue  systematique  et  deecriptif,  Coniocarp^,  1906» 
pp.  161-206  (1  pL).    See  also  Bot.  Centralbl.,  ci.  (1906)  pp.  649-50. 
t  Beih.  Bot.  Centralbl.,  xr.  (1906)  pp.  140-50. 
X  Paris,  1904, 95  pp.  (8  pis.  and  figs.).    See  also  Bot.  Centralbl.,  cii.  (1906)  p.  67. 
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Beleze,  MDLLB.~Lift«  dM  UolMiii  dM  enTiiOBfl de  Montfort  VAmtwrj  et  de  1a 
ftrSt  de  Bambovillet  (Sdne-et-OiM).    (List  of  Lichens  from  the  neighbourhood 
of  Montfort  rAmaory  and  from  the  forest  of  Bambooillet  (Seine-et-Oise.) 
[The  list  includes  64  Lichens.] 

Extr,  Camptes  Rendus  Congr,  Soc,  Sav,  Sot,,  1904. 
See  also  Bot  Centralbl,  cii.  (1906)  p.  40. 
Olivieb  [Abb£| — VouYMiitM  lioheoiquat.     (New  lichenologioal  facts.) 
[Some  new  species  and  varieties  are  described.] 

Bull.  Acad,  int.  Oiogr.  Bot,  1905,  pp.  205-6. 
See  also  BoL  CentralbL,  cii.  1906,  p.  66. 

Steinkb,  J.— FlMhtem  im  7r.  Tierhaffor:  AuMhlimg  dM  tob  Prof.  Br.  Oikar 
tinumy  im  Sonmer  1901  im  81ldboaii«n  gewmmelfB  Fflaaien.  (Account  of  the 
plants  (Lichens)  collected  by  Prof.  Dr.  Oskar  Simony  in  the  sununer  of  1901  in 
South  Bosnia.) 

[The  lichens  belong  to  the  middle  European  type  of  mountain  and  Alpine 

flora.]  MUth.  Natur.  Ver,  Unw.  Wien,  iv.  (1906)  pp.  38-48. 

See  also  Bot  CentralbL,  cii.  (1906)  pp.  67-8. 

Schizophyta. 
SchiBomycetes. 

Streptoooccus  mncosus  capsolatus.* — L.  Baerger  has  examined  the 
morphological,  cultural,  and  pathogenic  characters  of  twelve  strains  of 
StrMftococcuB  mucosus  capsulatus,  obtained  from  various  sources.  The 
auwor  considers  that  these  organisms  should  be  classified  as  a  special 
group,  and  should  be  distinguished  from  other  streptococci  and  pneumo- 
oood.  He  discusses  the  literature  and  the  researches  of  other  authors 
on  the  subject. 

Streptococcus  mucosus.t— Schumacher  obtained  Streptococcus  mu- 
cosus in  pure  culture  from  various  unhealthy  discharges  and  from 
healthy  throats.  This  organism  tends  to  form  diplococcal  chains,  which 
on  artificial  media  are  mostly  short,  d-10  cocci,  though  chains  of  60  and 
more  have  been  counted  ;  individual  cocci  are  of  variable  sizes,  usually 
round,  but  discoid  and  lon^  cocci  are  met  with ;  division  takes  place 
in  a  direction  vertical  to  the  length  of  the  chain ;  the  best  staining 
results  are  obtained  with  gentian-violet,  fuchsin,  or  methylen-blue,  after 
fixation  in  alcohol ;  at  times  the  capsule  stains  so  intensely  that  the  cocci 
are  not  distinguishable  or  appear  of  extra  large  size ;  frequently  the 
capsule  is  unstained. 

On  Loeffler's  serum,  after  15-24  hours*  incubation  at  37°  C.  it  appears 
as  small  pinhead  clear  water-drop-like  colonies  ;  the  growth  on  ordinary 
agar  is  good,  and  not  improved  by  addition  of  glucose  or  lactose  ;  the 
colour  of  Diigalski-Conradi  medium  is  unchanged ;  broth  cultures  are 
clouded  at  first,  but  later  clear,  with  the  formation  of  a  thready  deposit ; 
an  addition  of  2  p.c.  of  blood  improves  the  growth  :  no  haemolysis  results, 
but  the  broth  is  clouded  and  takes  a  greenish  colour,  the  deposit  being 
a  brown-violet  red  ;  milk  is  coagulated  within  24-48  hours  with  the 
production  of  acid  but  no  ^  ;  it  is  pathogenic  to  white  mice,  guinea- 
pigs,  and  also  rabbits,  but  these  last  are  more  resistant. 

The  author  differentiates  this  organism  from  four  other  streptococci, 
and  gives  a  table  showing  the  slight  variations  in  cultural  characters. 

•  Centralbl.  Bakt.,  l**  Abt.  Orig.,  xli.  (1906)  pp.  314  and  614. 
t  Tom.  cit.,  p.  628. 
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Bacteria  of  Mustard  Seeds  and  Table  Mustard.* — 0.  Marpmann 
describes  the  characters  of  two  organisms  isolated  from  mustard  seeds. 
1.  B,  sinapivorax  forms  milk-white  colonies  on  potato,  which  later 
become  brown  ;  it  forms  small  star-like  colonies  on  nutrient  agar ;  on 
ordinary  media  oval  spores  are  formed  aft^r  a  few  days ;  it  causes  fer- 
mentation in  wort,  beer,  and  milk  ;  in  a  mineral  sugar  solution,  dextrose 
and  galactose  are  fermented,  but  Isevulose,  saccharose,  and  raffinose  are 
unaffected ;  in  mustard  medium  there  is  gas  production,  with  a  strong 
garlic-Uke  odour;  the  organism  is  very  resistant  to  drying.  2.  B. 
sinapivagus  produces  brown  colour  on  potato  and  in  broth  ;  it  liquefies 
gelatin  ;  it  reEidily  forms  spores  that  are  very  resistant  to  drying  and  to 
the  action  of  mustard-oil ;  it  does  not  ferment  wort,  beer,  or  milk,  and 
the  sugar  media  are  unaffected  ;  in  bouillon-agar  it  produces  an  odour 
of  trimethylamine. 

The  author  finds  that  mustard-oil  and  acetic  acid  can  protect 
mustard  from  decomposition  ;  that  French  mustard  prepared  with  only 
2-4  p.c.  of  vinegar  more  readily  decomposes  than  German  mustard 
prepared  with  5-6  p.c.  of  vinegar. 

Fermentation  produced  by  a  Sarcina.f — M.  W.  Beijerinck  describes 
a  sarcina  capable  of  causing  fermentation  under  anaerobic  conditions. 
Broth  containing  3-10  p.c.  of  glucose  or  extract  of  malt,  and  6-8  p.c.  of 
phosphoric  acid,  is  inoculated  with  a  large  quantity  of  soil,  and  incubated 
at  87°  C. ;  after  12  hours  there  is  active  fermentation,  the  resulting 
gas  being  a  mixture  of  75  p.c.  carbonic  anhydride  and  25  p.c.  of 
hydrogen.  The  glucose  may  be  replaced  by  cane-sugar,  but  not  by 
lactose  or  mannite.  Peptone  alone  serves  as  a  source  of  nitrogen.  The 
temperature  limits  vary  from  28-41°  C. ;  the  most  vigorous  fermenta- 
tion is  obtained  when  the  process  is  allowed  to  take  place  in  a  cloBed 
flask.  Microscopical  examination  showed  a  sarcina,  the  individuals 
averaging  about  8  *  5  /i,  some  being  larger  and  allowing  the  multicellular 
packets  to  be  visible  to  the  naked  eye  ;  they  are  colourless,  and  usually 
transparent  and  irr^ular ;  the  organism  may  be  dried  without  losing 
its  vitality. 

Bole  of  Thermophilic  Bacteria  in  the  Intestinal  Tract  of  Man.^ — 
N.  N.  Anitschkow  discusses  the  literature  of  this  subject,  and  finds  that 
whereas  Globig,  by  inoculating  nutrient  media  with  faeces,  in  the 
majority  of  cases  obtained  only  sterile  results,  L.  Rabinowitsch  and 
Tsiklinski  obtained  abundant  growth  of  thermophilic  bacteria.  The 
author  finds  that  development  of  thermophilic  bacteria  is  obtained  only 
in  rare  cases  if  the  nutrient  media  has  not  been  inoculated  with  very 
thick  faecal  emulsion  in  water  or  broth,  and  if  this  infection  takes  place 
immediately  after  the  preparation  of  the  emulsion  ;  but  if  the  emuiision 
is  first  incubated  for  24  hours  at  60-66°  C,  a  large  number  of  thermo- 
philic bacteria  are  developed. 

Agglutination  and  Biological  Relationship  in  the  Prodigioaua 
Oroup.§ — M.  Hefferan  has  examined  twenty-two  different  cultui^s,  ob- 

*  Zeitsohr.  angew.  Mikrosk.,  xii.  (1906)  p.  27. 

t  Arch.  Neerland.  Soi.  Exact,  et  Nat.,  A  (1906)  p.  199. 

X  Oentralbl.  Bakt.,  1**  Abt.  Orig.,  xU.  (1906)  pp.  326  and  426. 

§  Tom.  cit.,  p.  663. 
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tained  from  strains  of  nearly  allied  organisms  belonging  to  the  Pro- 
digiosua  group,  obtained  from  various  sources.  The  author  finds  that 
there  is  a  high  degree  of  interaction  between  those  members  of  the 
group  that  are  clawed  together  by  their  sugar-fermenting  properties ; 
that  there  is  agglutinative  interaction  among  the  members  of  the 
group  that  tend  to  lose  the  power  of  pigment-formation,  including 
one  strain  that  produces  only  a  soluble  red  pigment ;  there  is  much 
confusion  and  inequality  of  interaction  among  other  members  of  the 
group  that  are  closely  related  biologically.  The  difference  between 
agglutinogenic  power  and  agglutinability  is  due  in  some  cases  to  a  viscid 
capsular  condition  of  the  l^illi.  Readily  agglutinable  cultures  do  not 
possess  correspondingly  high  agglutinogenic  power.  Experiments  to 
determine  the  optimum  temperature  for  the  agglutination  process  showed 
that  better  results  were  obtained  at  either  0  C.  or  55*^  C.  than  at  room 
temperature  or  at  87°  C. 

Plasmoptysis  of  Bacteria.* — A.  Meyer  has  repeated  his  own  obser- 
vations and  those  of  A.  Fischer,  and  is  of  opinion  that  plasmoptysis  as 
described  by  Fischer  does  not  occur.  Operating  with  B.  cylindricus  in 
small  hanging  drops  of  water,  to  which  most  minute  portions  of  agar 
from  agar  cidtures  of  various  ages  have  been  added,  the  author  finds 
that  sooner  or  later  there  is  an  active  division  of  the  rods  which  become 
changed  to  cocci — which  again  later  (50  hours)  become  shrivelled  and 
destroyed. 

Bacterial  Disease  of  Sesamum  orientalcf — K.  Malkoff  finds  that 
this  disease  attacks  the  stalk  and  leaves  of  the  Sesamum  plant,  causing 
a  black  decay.  It  is  produced  by  bacteria  belonging  to  two  distinct 
species  :  one  forming  veUow,  the  other  grey  colonies  on  nutrient  gelatin, 
the  latter  liquefying  the  medium  within  three  days,  the  former  causing 
very  slow  liquefaction  or  none  at  all.  Both  varieties  grow  well  on  sugar 
agar,  and  on  potato ;  neither  organism  coagulates  mHk,  but  after  eight 
days  the  grey  colonies  peptonise  the  milk ;  the  bacilli  of  the  yellow 
colonies  are  small  slightly  motile  rods  covered  with  long  fiagella ;  the 
bacilli  of  the  grey  colonies  are  longer,  and  possess  a  snake-like  move- 
ment, the  fiagella  being  situated  only  at  one  end.  On  examining 
various  portions  of  the  plants  at  different  stages  of  the  disease,  it  was 
found  that  on  those  more  recently  attacked  the  yellow  variety  pre- 
dominated, whereas  the  other  variety  was  more  often  met  with  in  the 
later  stages  of  the  disease,  and  especially  on  the  older  and  thicker  stems. 
The  author  suggests  that  these  two  organisms  have  a  symbiotic 
existence. 

Cytology  of  Bacillus  maximus  buccalis.f — X.  H.  Swellengrebel,  from 
a  detailed  study  of  the  cytology  of  this  organism — comprising,  besides 
observation  on  the  chemical  and  staining  reactions,  a  careful  examina- 
tion of  the  peculiar  cell-division — is  of  opinion  that  the  spiral  filaments 
seen  in  the  oody  of  the  bacillus  should  be  regarded  as  homologous  with 
the  nuclei  of  higher  plants  and  animals.  The  author  discusses  fully  the 
work  and  opinions  of  other  writers  on  the  subject. 

•  Ber.  Deutsoh.  Bot.  Gesell.,  xxiv.  (1906)  p.  208. 

t  Centralbl.  Bakt.,  2te  Abt.,  xvi.  (1906)  p.  664.  X  Tom.  cit.,  p.  617. 
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Bacillus  isolated  from  Bhinoscleroma.* — B.  Galli-Yalerio  obseryed 
in  cover-slip  preparations  from  portions  of  RJUnoscUroma  roonded  rods 
0' 6-1 '5  ft,  lying  either  free  or  included  within  cells;  stained  with 
fnchsin  and  methylen-blue  a  capsule  was  noted,  but  this  was  absent 
from  preparations  made  from  cultures ;  the  rods  do  not  stain  by 
Gram's  method  ;  on  agar  plates  at  37°  C.  the  bacillus  formed  round 
raised  white  colonies ;  growth  on  gelatin  caused  no  liquefaction  ;  milk 
was  not  coagulated  ;  there  was  no  production  of  indol ;  there  was  slow 
fermentation  of  lactose  and  glucose  ;  inoculation  experiments  were  all 
negative. 

Bacillus  paratyphosus  B  e  cane.f — W.  N.  Klimenko  gives  an 
account  of  a  bacillus  isolated  from  the  liver  and  mesentery  of  a  young 
dog.  The  author  shows  how  entirely  it  agrees  with  the  B.  paraty- 
phoBus  B  and  B.  enteriditis  of  Gaertner  in  its  morphological  and  cultural 
characteristics  ;  but  whereas  the  serum  from  the  dog  agglutinate  t^e 
bacillus  in  dilutions  of  1 :  1600  in  2  hours,  it  agglutinated  B.  paraty- 
pho8U8  B  only  in  dilutions  of  1  :  800  in  the  same  time,  and  failed  to 
agglutinate  B,  mteriditis  even  in  dilutions  of  only  1 :  50.  The  author 
considers  this  organism  is  therefore  more  closely  related  to  B,  paraty- 
phoms  B  than  to  B,  enteriditis  of  Gaertner,  and  names  it  B.  parcAy^ 
phosus  B  e  cane. 

Agglutination  Properties  of  Picker's  Paratyphus  diagnostica.f — 
S.  Minelli  finds  that  the  c^glutinability  of  Paratyphus  diagnosUca 
A  and  B,  at  room  temperatures,  after  12  hours  was  only  slightly  less 
than  that  of  young  living  cultures  of  B.paratypkosus  A  and  B  under 
similar  conditions.  In  both  cases  the  agglutinative  property  was  less 
after  8  hours'  incubation  at  37°  G.  The  author  considers  that  the 
diagnostka  may  be  of  valuable  service  to  clinicians. 

Bacillus  putrificu8.§ — Bienstock  describes  this  organism  as  a  strict 
anaerobe  that  decomposes  albumen  with  the  formation  of  putrefactive 
products,  HjS,  peptone,  leucin,  tyrosin,  fatty  and  aromatic  acids^ 
amines,  etc. ;  no  putrefaction  occurs  without  this  organism ;  it  acts  only 
on  proteids,  not  attacking  hydrocarbons ;  it  is  not  pathogenic.  When 
cultivated  in  vitro  together  with  certain  intestinal  microbes,  its  property 
of  causing  putrefaction  is  completely  arrested,  but  its  growth  is  un- 
influenced. The  author  agrees  with  Conradi,  who  considers  that  this 
effect  is  due  to  the  anti-putrefactive  properties  of  the  autotoxins  formed 
by  the  B,  coliy  and  he  believes  that  it  is  owing  to  this  antagonistic  action 
of  B.  coli  that  he  was  never  able  to  detect  the  presence  of  B.  putr^icus  in 
the  stools  of  healthy  persons. 

Relation  of  the  Sensibilisatrice  (amboceptor)  to  the  Alexine 
(complement).ll — J.  Bordet  and  F.  P.  Gay  agree  with  Ehrlich  and 
Sachs  that  the  blood-cells  of  the  guinea-pig  are  hssmolysed  in  a  mixture 
of  fresh  horse-serum  and  ox-serum  previously  heated  to  56**  C.,  although 
they  can  resist  this  if  they  are  subjected  successively  to  the  contact  of 
ox-serum  and  horse-serum.     The  interpretation  proposed  by  Ehrlich 

•  Centralbl.  Bakt.,  Ite  Abt.  Orig.,  xli.  (1906)  p.  646. 

t  Tom.  cit.,  p.  617.  t  Tom.  cit.,  p.  683. 
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and  Sachs,  according  to  which  the  sensibilisatrice  (amboceptor)  furnished 
bj  the  ox-serum  only  unites  with  the  blood-cell  when  first  combined  to 
the  alexine  (complement)  provided  by  the  fresh  horse-serum,  the  authors 
consider  as  inexact ;  for  the  preponderating  amboceptor  belongs  to  the 
horse-serum  and  not  to  the  ox-serum ;  and  the  amboceptors  do  not 
require  the  presence  of  an  alexine  to  enable  them  to  unite  with  the  blood- 
ceUs.  The  authors  consider  that  Ehrlich's  interpretation  n^lecto  an 
essential  factor,  viz.  the  intervention  of  a  special  substance  of  a  colloid 
and  albuminoid  nature  peculiar  to  ox-serum,  resisting  heating  to  56°  C, 
and  having  the  power  to  be  attracted  b^  the  cells  charged  with  ambo- 
ceptor and  complement,  although  remaining  free  in  uie  presence  of 
normal  cells  or  of  those  holding  only  amboceptors.  The  absorption  of 
this  substance  by  the  cells  causes  energetic  agglutination,  and  renders 
them  more  readily  hsemolysed.  The  absorption  is  probably  due  to 
molecular  adhesion,  the  adhesive  properties  of  the  cells  being  modified 
by  their  previous  treatment. 

Bacillus  phytophthorus.* — 6.  Delacroix  finds  that  the  black  stem- 
rot  of  potatoes,  a  disease  occurring  in  spring,  is  due  to  B.pkytophthorusy 
a  short  bacillus,  almost  a  coccus,  which  rapidly  liquefies  gektm.  Like 
B,  solanincola,  it  is  invariably  found  associated  with  the  mycelium  of 
Fusimum. 

Granulation  of  Vibrios.f— G.  Q.  Ruata  investigated  the  cause  of  the 
granulation  which  occurs  in  old  cultures  of  vibrios  (choleric  and  choleri- 
form),  and  selected  for  experiment;  F.  Metchnikowi.  His  general 
results  amounted  to  this,  viz.  that  all  substances  which  render  the  medium 
unfavourable  for  their  vegetation  and  enfeeble  their  growth,  cause  the 
production  of  the  granulation ;  among  the  causes  cited  are  alkalis,  acids, 
ether,  chloroform. 

Cai^m ETTE,  A.,  &  C.  Gu^BiN— Origine  inteftiiutle  de  la  tnberonloie  pulmonaire 
•t  mtomitme  de  llnfeetioii  taborenlenfe. 

[In  this,  the  third  contribution,  the  authors  advance  further  experimental 
proof  that  tuberculosis  of  the  lungs  is  of  intestinal  origin.] 

Ann.  Inst  Pasteur,  xx.  (1906)  pp.  609-24. 


*  Comptes  Bendus,  cxliii.  (1906)  pp.  388-4. 
t  Ann.  Inst.  Pasteur,  xix.  (1906)  pp.  661-72. 
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MICROSCOPY. 

A.  Instruments,  Accessories,  Stc* 
(1)  Stands. 

Old  Microscope  by  Pritchard.  —  This  Microscope  (fig.  64)  was 
exhibited  at  the  June  Meeting  by  Mr.  J.  T.  Holder.  It  was  made  for 
T.  N.  Ray  in  1846,  and  now  belongs  to  Mr.  W.  R.  Reeves,  of  Liver- 
pool, who  kindly  lent  it  for  exhibition.  It  appears  to  be  a  modifi- 
cation of  Pritchard's  "Solid  Tripod-stand  Achromatic  Microscope  and 
Engiscope,''  described  and  fignred  in  his  "  Microscopic  Illastrations.^* 

As  may  be  seen  from  the  figure,  it  consists  of  a  telescopic  pillar,  the 
outer  tube  of  which  is  screwed  into  a  solid  tripod-foot ;  the  inner  tube 
is  surmounted  by  a  rule-joint,  to  which  is  attached  a  hollow  taU-piece 
upon  which  slide  the  stage  and  mirror.  A  triangular  bar,  with  a  rack 
cut  on  its  posterior  edge  for  the  coarse-adjustment,  passes  down  the 
inside  of  the  tail-piece,  and  a  short  arm  for  carrying  the  body  is 
attached  to  the  top  of  the  triangular  bar  by  means  of  a  screw,  about 
which  the  arm  with  the  body  can  be  rotated  and  secured  in  any  required 
position. 

The  body  is  about  7^  in.  long  and  1}  in.  diameter  inside.  The  fine- 
adjustment  is  very  simple,  consisting  of  a  micrometer  screw  having  a 
conical  point  which  acts  on  the  nose-piece  against  the  pressure  of  a 
spring. 

It  may  be  mentioned  that  there  is  no  difficulty  in  focusing  the  i-in. 
and  the  iV-in  objectives  by  the  coarse-adjustment,  and  this  was  done  at 
the  Meeting,  the  fine-adjustment  then  being  detached. 

The  stage  is  mechanical,  and  has  a  transverse  movement  effected  by 
a  screw,  and  a  movement  in  arc  at  right  angles  to  the  transverse  one. 
Each  motion  is  limited  to  half  an  inch. 

The  stage  is  composed  of  three  plates,  the  lowest  being  fixed.  The 
middle  plate  carries  the  upper  plate  and  its  traversing  screw,  and  is 
pivoted  on  the  fixed  plate  at  the  left-hand  side.  The  milled  head  of  the 
traversing  screw  projects  on  the  right-hand  side  and  serves  as  the  handle 
of  a  lever,  consisting  of  the  traversing  screw  and  the  upper  plates,  to 
give  the  movement  in  arc.  It  is  thereby  easy  to  give  the  stage  the  two 
motions  simultaneously.  A  so-called  **  safety  slider-holder  *'  is  mounted 
on  the  mechanical  stage  :  it  can  be  removed  when  using  low  powers,  but 
it  is  necessary  when  using  the  higher  powers  for  focusing  the  objective 
upon  the  object,  as  the  body  cannot  otherwise  be  racked  down  sufficiently. 

*  This  subdivision  contains  (1)  Stands;  (2)  Eye^pieces  and  Objeotives;  (3) 
lUuminating  and  otber  Apparatus ;  (4)  Photomicrography ;  (5)  Microscopical 
Optics  and  Manipulation ;  (6)  MisceUaneous. 
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The  stage  can  be  moved  up  or  down  on  the  tail-piece,  and  can  be 
turned  to  one  aide  for  various  purposes,  the  chief  apparently  being  that 
of  using  the  "  spring-phial-holder  " — a  device  of  Varley's  for  retaining 
a  phial  in  an  upright  position  when  examining  objects  under  water. 


Pio.  64. 


There  is  a  sub-stage  fitting  for  carrying  a  polariser,  and  there  is  also 
an  adapter  for  carrying  an  analyser  over  the  eye-piece. 

There  are  eight  objectives — 2  in.,  H  in.  (?),  1  in.,  ^  in.,  |  in.,  |  in. 
with  collar  adjustment,  ^  in.,  and  j\  in.  |  The  1  in.  and  ^  in.  are 
marked  A,  the  |  in.  is  marked  B,  and  the  ^  in.  and  the  ^  in.  are 
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marked  C.  In  reference  to  this  Pritchard  says  ("  Microscopic  Illostra- 
tions ")  :  "  The  above  sets  may  be  divided  into  three  classes — ^the 
shallow,  medium,  and  deep ;  which,  like  the  eye-pieces,  I  shall  particu- 
larise by  the  letters  A,  B,  C."  From  the  above  marks  it  may  be 
<X)ncladed  that  ^  in.  and  fdl  above  are  classed  as  C,  from  ^  in.  to  1  in. 
as  B,  and  i  in.  and  below  as  A.  The  1  in.,  1^  in.  (?),  and  2  in.  have 
lieberknhns. 

According  to  a  table  in  ''Microscopic  Illnstrations,**  the  working 
distance  of  the  objectives  is :  for  the  2  in.  =  2J  in. ;  1  in.  =  1^  in. ; 
i  in.  =  f  in. ;  i  in.  =  ^  in. 

There  are  five  oculars,  two  having  micrometers,  one  being  a  simple 
scale  engraved  on  a  thin  slip  of  mother-o*-pearl.  There  is  an  arrange- 
ment for  focusing  the  eye-lens  on  the  micrometer  scale.  The  other 
micrometer  eve-piece  is  ruled  in  squares  for  use  in  making  drawings. 

Among  the  apparatus  is  a  camera-lucida,  a  dark  well,  some  live 
boxes  (one  with  a  scale  engraved  on  the  bottom  of  the  cell),  and  a 
•candlestick  or  lamp-holder,  shade,  and  brackets.  Of  the  candle-holder 
Pritchard  seems  to  have  been  rather  proud. 

There  is  an  additional  body,  about  8  in.  long  and  about  1^  in. 
internal  diameter,  but  there  is  neither  fine-adjustment  nor  any  means  of 
fixing  the  body  to  the  stand,  though  at  one  time  there  was  doubtless 
either 'another  arm,  or  an  adapter,  to  enable  it  to  be  screwed  into  the 
existing  arm. 

There  are  three  oculars  belonging  to  this  body,  one  having  a  micro- 
meter ruled  in  squares,  with  a  collar  arrangement  for  focusing  it  to  the 
•eye-lens,  another  ocular  has  a  double  eye-lens,  the  outer  one  being  a 
meniscus. 

There  is  also  an  adapter  for  applying  the  analyser  above  the 
objective. 

The  figure  shows  the  stand  with  the  candlestick  and  shade  in 
position.  To  the  left  at  the  back  is  the  "  spring-phial- holder,"  and  just 
in  front  of  the  foot  is  the  camera-lucida ;  near  tlie  middle  in  the  fore- 
ground is  a  dark-well  and  the  polarising  apparatus — polariser  and 
analyser  screwed  together;  near  the  point  of  the  right  foot  is  the 
micrometer  ocular  belonging  to  the  large  body  ;  the  other  items  are  a 
selection  of  the  objectives  and  oculars. 

Mr.  Nelson  is  of  opinion  that  the  instrument  was  undoubtedly  made 
by  Hugh  Powell  for  Pritchard,  and  he  calls  attention  to  the  spring 
joints  to  the  mirror.  This  device  for  spring  joints  was  used  by  Powell 
as  early  aa  18S1,  and  is  still  used  by  Powell  and  Lealand. 

Zeiss'  Martens  Stand.— The  special  Microscope  (fig.  65)  for  metal- 
lurgical work,  constructed  by  Messrs.  Carl  Zeiss,  Jena,  in  accordance 
with  the  suggestions  of  Professor  Martens  and  Engineer  E.  Heyn,  of 
the  Konigliche  technische  Yersuchsanstalt,  Berlin,  consists  of  a  solid 
base  so  arranged  that  it  can  be  fastened  to  a  sole-plate  on  an  optical 
bench.  The  stand  is  chiefly  constructed  for  photomicrography,  and  is 
not  inclinable.  The  mechanical  stage  is  attached  to  a  movable  dove- 
tailed slide  provided  with  a  rack-and-pinion  and  a  micrometer  screw 
for  fine-adjustment,  by  means  of  which  the  objects  can  be  focused 
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without  altering  the  poBition  of  the  body-tube  of  the  Microscope, 
thereby  not  disturbing  the  adjustment  for  illumination  with  the  vertical 
illumiaator  for  various  |>oweTs.  A  Hoote'^  key  is  atUiched  to  the 
micrometer  movement,  so  tliat  it  can  be  worked  from  behind  tbeciitnera. 
The  upper  portion  of  the  Microscope  cyirrving  the  wide  body  draw- tube 
is  also  of  special  construction,  to  insure  rigidity.     It  is  provided  with 


Fid.  65. 


rack-and-pinion  and  clamping  screw,  and  also  with  an  illuminating 
device  facilitating  vertical  illumination  for  very  low-p>owt'v  work.  For 
high-powtT  work,  a  vertical  illniuinator  is  snp])hrd,  uons^isting  of  ii 
totally  reflecting  prism  specially  nmnnted  and  tilted  with  an  iris 
diaphragm.  The  vertical  ilium  mat  or  is  so  amiti^td  th^tt  it  can  be 
rotated  round  the  axis  of  the  Microscope,  and  as  the  totally  reflecting 
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Erism  can  also  be  rotated  round  its  own  axis,  vertical  illumination  with 
igh  powers  is  greatly  facilitated.  The  iris  diaphragm,  which  is  mounted 
in  front  of  the  totally  reflecting  prism,  serves  for  the  purpose  of  exclud- 
ing stray  light.  As  the  body-tube  of  the  Microscope,  as  well  as  the 
stage,  can  be  moved,  an  extremely  wide  space  between  the  objective  and  . 
the  stage  is  available.  No  screws  of  the  mechanical  stage  project  above 
the  level  of  the  stage,  so  that  the  objects  can  be  illuminated  with 
extremely  oblique  light.  The  tube  is  of  extra  width,  to  allow  the  use 
of  very  low  powers  without  cutting  down  the  field.  An  Abbe  sub- 
stage  condenser  can  be  fitted  to  the  stage  if  required.  Plate-elass 
reflectors,  as  well  as  mirrors  of  different  diameters  for  various  kinds  of 
illumination,  are  provided  for. 

B.  and  J.  Beck's  ^^  Class  "  Dissecting  Microscope.— This  is  a  strong 
and  convenient  instniment  of  great  rigidity,  specially  adapted  for  use  in 
the  laboratory  (fig.  66).  It  is  made  in  mahogany,  with  a  rack-and-pinion 
focusing  adjustment  and  a  double  mirror ;  the  sides  form  substantial 
hand   rests ;  the  lenses  fit  into  a  double-jointed  arm,  so  that  a  large 


Fig.  66. 

area  of  surface  can  be  examined ;  a  glass  plate  4J  by  ^  in.  forms  the 
stage,  and  this  can  be  replaced  by  an  opal  or  vulcanite  plate  if  required. 
The  length  of  the  instrument  is  15  in.,  breadth  5  in.,  height  to  stage 
5J  in.  A  complete  set  of  lenses  and  achromatic  triplets — and  also  a 
small  compound  Microscope  magnifying  about  80  diam.,  which  can  be 
dropped  into  the  arm  for  detailed  examination  of  an  object — ^is  supplied 
if  required. 

Gaidukoy,  N.— Die  neut  Zditehen  Xikrotkope. 

[A  review  of  the  instniments  in  Catalogue  No.  88, 1906,  of  Carl  Zeiss,  Jena.] 
Zeitschr,  m88,  Mikrosk.,  xxiU.  (1906)  pp.  69-67  (4  figs.). 


(2)  Bye-pieces  and  OliJeotiTes. 


Simple  Compensator  Ocular.* — ^A.  Pauly  points  out  that  a  com- 
pensating ocular  suitable  for  most  practical  requirements  can  be  easily 

♦  Zeitschr.  wiss.  Mikrosk.,  xxiii.  (1906)  pp.  38-41. 
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constructed  out  of  a  Huyghens*  ocular.  For  this  purpose  a  glass  micro- 
meter is  to  be  placed  on  the  diaphragm,  the  divided  face  being  under- 
neath. A  selenite  or  quartz  weoge  is  attached  to  the  micrometer  with 
Canada  balsam.  This  wedge,  wluch  affords  an  easy  means  of  obtaining 
the  colours  of  higher  order,  is  compensated  by  a  selenite  plate  of  such  a 
kind  that  the  iron-grey  of  the  first  order,  the  zero  value  of  the  inter- 
ference colours,  overlaps  an  initial  point  of  the  micrometer  scale.  It  is 
necessary  to  take  care  that  the  wedge  has  a  uniform  constant  inclination 
angle  of  1^  to  2^  and  that  in  the  combination  of  the  two  selenite  plates 
the  axes  of  elasticity  are  accurately  perpendicular  to  one  another :  thus 
Oi  of  the  wedge  is  parallel  to  c^  of  the  plate,  and  Ci  of  the  wedge  is 
parallel  to  a,  of  the  plate.  The  wedge  must  be  so  cemented  to  the 
glass  micrometer  that  the  interference  bands  are  parallel  to  the  scale 
divisions.  The  whole  is  covered  with  a  circular  cover-glass  of  such  a 
size  that  it  will  go  into  the  ocular.  The  test  is  made  with  sodium 
light,  and  the  operator  reads  the  number  of  micrometer  divisions  from 
one  dark  band  to  the  next.  The  wave-length  (0-000575  mm.  for  Na) 
IS  divided  by  the  number  of  divisions  observed.  This  calculation  gives 
the  value  of  the  phase-difference  for  one  division  of  the  scale.  In  order 
to  measure  the  double  refraction  of  a  given  body  placed  on  the  object- 
stage,  an  ocular  of  suitable  strength,  equipped  as  ahready  described,  is 
inserted  in  the  ordinary  wav  in  the  tube  ana  the  analyser  applied  over 
it.  The  object  is  then  pushed  along  the  scale  until  it  has  compensated 
any  particular  position  of  the  interference  bands.  It  is  necessary  then 
to  bring  the  object  into  just  such  a  position  that  the  axes  of  elasticity 
form  45°  with  the  Nicol  sections,  which  is  easily  controlled  by  the 
adjustment  of  the  micrometer  scale,  and  then  to  rotate  through  90°  so 
that  the  a  axis  of  the  selenite  wedge  lies  over  the  axis  of  less  elasticity 
(r)  of  the  object.  The  position,  as  found  for  compensation,  is  read  off 
on  the  divisions  of  the  micrometer  scale,  and  the  number  of  divisions 
(from  zero  of  the  interference  colours)  is  then  multiplied  by  the  phase- 
difference  for  one  division.  It  is  possible  to  compensate  approximately 
with  ordinary  light  and  then  accurately  for  mono9hromatic.  The  author 
gives  some  numerical  examples. 


(8)  nitmiixiating-  and  other  Apparatus. 

New  Projeotion  Drawing  Board.* — ^A.  C.  Pohlman's  arrangement 
consists  of  an  upright  frame  surmounted  by  three  axles,  each  carrying  a 
reel  of  paper.  The  gearing  is  such  that  one  or  all  of  the  reels  may  be 
in  action,  and  a  crank  in  the  lower  part  of  the  machine  actuates  a  roller 
for  rolling  up  the  paper  wound  off  the  reels.  The  paper  in  its  descent 
lies  flat  against  a  vertical  board  and  receives  the  projected  image.  Means 
are  provided  for  keeping  the  paper  taut.  A  brass  bar  acts  hke  a  knife 
edge,  and  thus  single  drawings  can  be  removed.  If  a  series  is  required 
the  lower  roller  winds  up  the  drawings.  There  is  an  arrangement  by 
means  of  which  two  sheets  of  double-sided  blue  copying  paper  can  ■be 

♦  Zeitschr.  wiss.  Mikrosk.,  xxiii.  (1906)  pp.  41-44  (3  figs.). 
Oct.  17th,  1906  2  R 
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introduced  between  the  layers  of  drawing  paper  :  it  is  then  possible  to 
get  three  normal  and  three  right  for  left  drawings  at  one  operation. 

Leppin  and  Hasche's  Mirrormegascope,* — ^The  intention  of  the 


Pio.  67. 


3— -v^-a 


Eondensator 


Objektiv 


Objekt 
Fig.  68. 


designers  was  to  produce  an  inexpensive  portable  apparatus  for  the  pro- 
jection of  opaque  objects  (fig.  67).  The  light  from  a  suitable  strong 
source  falls  on  a  mirror,  silvered  on  face,  set  at  45^  to  the  optical  axis, 

*  Zeit.  f.  ang.  Mikrosk.  u.  klin.  Chemie,  xii.  (1906)  pp.  1-6  (2  figs.). 
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and  is  thence  reflected  on  to  the  object  beneath  it.  The  strongly  illu- 
minated object  is  now  reflected  on  to  a  second  and  similar  mirror  like- 
wise at  45^  to  the  optical  axis  but  at  right  angles  to  the  first  (fig.  68), 
and  after  incidence  on  the  objective  is  projected  on  to  the  screen.  The 
objective  has  a  diameter  of  120  nmi.  The  whole  apparatus  is  inclosed 
in  a  frame  with  plush  curtains  resembling  a  camera.  The  designers 
say  that  it  is  very  suitable  for  projecting  drawings,  insects,  butterflies, 
or  for  such  an  object  as  a  live  fish  in  water. 

Simple  Illuminating  Apparatus  for  Loup  Preparations  and  for 
Microscopy.*— 0.  Bender  has  found  his  contrivance  (figs.  69  and  70) 


Pio.  69. 


very  useful,  as  it  enables  an  operator  to  be  independent  of  variable 
daylight.  He  fits  a  bent  metal  arm  to  the  rod  of  an  ordinary  Microscope 
lamp  (or  incandescent  gas  jet)  with  opaque  cylinder.  This  metal  arm 
cames  a  plane  mirror  inclined  at  45**  to  the  path  of  the  beam  emer- 
gent from  the  orifice  of  the  cylinder.  The  light  after  reflection  at  the 
mirror  travels  down  on  to  the  loup,  fixed  in  a  ring  jointed  on  the  arm,  and 
thence  impinges  on  the  object.    The  arm  carrying  the  ring  can  also  be 

«  ZeitBchr.  wiss.  Mikrosk.,  zzui.  (1906)  pp.  86-38  (2  figs.). 
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inclined  to  the  vertical  so  that  oblique  illumination  of  the  object  may  be 
obtained.     By  using  a  cylinder  with  an  interior  white  glazed  surface  the 


Fig.  70. 

beam  of  light  is  intensified.    A  sheet-iron  screen  is  also  attached  to  the 
arm  so  that  the  operator's  eyes  are  shielded  from  the  rays. 

(4)  Photomioroffraphy. 

Interferential  Photog^phy ;  Variation  of  Incidence ;  Polarised 
Light.* — M.  Ponsot  has  studied  experimentally  the  interferences  of 
polarised  light  reflected  from  a  plane  mercury  surface,  the  interferences 
being  produced  in  the  thickness  of  a  transparent  layer  of  gelatino- 
bromide  of  silver  in  contact  everywhere  with  the  reflecting  surface.  He 
was,  in  reality,  repeating  Wiener's  experiments  with,  as  a  variation, 
Lippmann's  arrangement  for  interferential  photography.  His  experi- 
ments were  made  with  (1)  non-polarised  light ;  (2)  polarised  light ; 
(3)  without  the  mercury  mirror. 

1.  Ndn-polarised  Light. — Photographs  of  the  spectrum  were  taken 
under  normal  incidence  and  under  increased  incidence,  notably  at  45^  in 
air,  which  gives  an  incidence  (t'l)  of  about  28°  in  the  gelatin.  To  get 
an  incidence  of  45°  in  the  gelatin  a  right-angled  isosceles  prism  of 
crown-barium  (1  •  55  for  yellow  light)  was  used.  The  examination  in 
white  light,  under  normal  incidence,  of  the  photographs  shows  that  the 
spectrum  colours  are  displaced  towards  the  violet,  and  the  more  so  as  ^^ 
is  increased.  Under  an  increasing  incidence  the  colours  are  displaced 
towards  the  red.  These  results  are  in  agreement  with  theory,  and  hesa 
upon  the  choice  of  objectives  in  interferential  photography  as  r^ards 
regulating  the  working  distance  for  getting  the  maximum  effects  with 
the  active  colours. 

2.  Polarised  Light, — ^The  results  obtained  are  identical  with  the 

♦  Comptes  Rendus,  cxlii.  (1906)  pp.  1506-9. 
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preceding,  as  far  as  the  displacement  of  the  colours  is  concerned.  If 
the  light  is  polarised  in  the  plane  of  incidence,  the  colours  observed  are 
very  brilliant,  and  purer  than  with  white  Ught.  If  the  light  is  polarised 
in  a  plane  perpendicular  to  the  plane  of  incidence,  the  colours  become 
more  and  more  dull.  For  an  angle  of  45°  in  the  gelatin  they  disappear 
entirely,  and  are  replaced  by  a  unifonn  yellowish  tint  due  to  the 
reflecting  silver  produced  by  the  development. 

3.  Without  the  Mercury  Mirror, — The  results  are,  in  aU  cases, 
analogous  to  the  foregoing.  For  t'l  =  45°  there  is  total  reflection  at  the 
gelatin-air  surface ;  with  light  polarised  in  the  plane  of  incidence  the 
photograph  gives  beautiful  colours  in  the  region  affected  by  the  blue  ; 
m  the  other  case  there  are  no  colours,  but  a  reflecting  surface  of 
yellowish  silver. 

The  author  has  noticed  that  under  the  same  conditions  of  exposure 
and  of  light  the  colours  seen  at  any  point  of  a  plate  are  not  the  same  as 
with  a  reflecting  mercury  surface. 

Photography  of  the  Absorption  Rays  of  the  Colouring  Hatters 
of  Blood.* — L.  Lewin,  A.  Miethe,  and  E.  Sterger  have  overcome  the 
technical  and  experimental  difficulties  connected  with  this  investigation. 
They  have  examined  the  blood  of  human  beings,  horses,  pigs,  rabbits, 
frogs,  and  of  earthworms ;  also  pure  oxy-haemoglobin  and  its  products  of 
transformation ;  also  colouring  matters  deriv^  from  the  blood.  The 
apparatus  used  comprised  a  spectrograph  with  a  Thorpe  grating  giving  a 
a  spectrum  of  9  cm.  long  between  wave-lengths  800  and  300.  A  quartz 
spectrograph  was  used  for  the  ultra-violet  to  see  if  the  absorption  rays 
existed  beyond  300.  The  luminous  source  was  ignited  threads  of 
magnesium,  which  not  only  gave  a  very  clear  regular  light,  especially  in 
the  violet  and  ultra-violet  parts  of  the  spectrum,  but  also  some  very 
sharp  lines  serving  to  locate  the  absorption  bands.  In  some  experi- 
ments the  oxy-hydrcgen-zirconium  light  was  used,  and  in  the  less 
refrangible  parts  a  Nemst  lamp.  The  liquids  were  contained  in  small 
vessels  with  parallel  sides  or  in  test-tubes  of  known  diameter.  These 
latter  acted  at  the  same  time,  if  thought  desirable,  as  convex  lenses. 

Production  of  Stereo-Photomicrographs.  —  W.  P.  Dollman  writes 
that  the  following  revision  of  his  method  t  covers  both  high-  and  low- 
power  work. 

"  The  methods  of  producing  stereo-micrograms  are  comparatively 
sunple.  In  an  article  by  the  late  Mr.  J.  Traill  Taylor  in  the 
'British  Photographic  Journal  Abnanac'  for  1894  are  described 
several  methods  of  doing  this  work,  one  of  the  simplest  of  which  is 
that  of  obscuring  by  a  semicircular  screen  half  of  the  objective  in  use, 
and  asing  alternately  the  right  and  left  hand  (or  upper  and  lower  if 
the  plate  is  upright  in  the  camera)  halves  respectivelv  for  the  two 
images  required  for  the  stereoscope.  For  this  method  may  be  sub- 
stituted a  plate  with  an  eccentric  circular  aperture,  as  giving  superior 
definition  to  a  semicircular  opening.    Placing  a  plate  in  front  of  the 

♦  Comptes  Rendus,  cxlii.  (1906)  pp.  1514-16. 
t  See  this  Journal,  1906,  p.  257. 
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objective  is  inapplicable  for  any  but  opaque  objects  lighted  in  front, 
it  being  difficult  to  secure  approximately  even  illumination  by  this 
means  of  transparent  objects  lighted  from  behind. 

"  In  the  case  of  photographic  objectives — I  have  used  these  of  from 
2-in.  to  6-in.  focus — an  eccentric  diaphragm  of  thin  blackened  brass  can 
be  placed  against  the  diaphragm  between  the  combinations,  and  this 
is  certainly  the  better  place  for  the  screen.  I  have  used  a  2-in.  focus 
Dallmeyer  portrait  combination  (which  is  speciaUy  good  for  this  work), 
a  4j-in.  Unar,  and  a  6-in.  Goerz. 

"  Of  course,  for  low  magnifications  of  a  rough  object  it  is  advisable 
to  work  with  a  low  power — the  4|-in.  focus  lens  was  used  for  most  of 
my  earlier  work  —  but  for  larger  objects  a  6-in.  lens  would  define 
better.  The  little  Dallmeyer  is  a  marvel  for  definition  and  flatness 
over  the  small  field  used.  I  have  had  extra  tubes  made  for  my 
Microscope  (a  Van  Heurck  by  Watson)  to  take  the  place  of  the  lower 
rackwork  tube  and  the  upper  sliding  tube,  which  carry  the  photographic 
lenses — the  Dallmeyer  at  the  bottom  of  the  draw-tube,  the  Unar  (for 
which  I  had  a  new  mount  made  so  as  to  get  it  inside  the  tube)  about 
H  in.  down  the  tube  from  the  top,  and  the  Goerz  outside  at  the 
eye-piece  end  of  the  Microscope.  These  adaptations  enable  the  lenses 
to  be  carried  at  the  suitable  distance  from  the  object  on  the  stage, 
and  allow  sufficient  rackwork  for  focusing.  As  the  major  conjugate 
focus  of  the  objective  is  used  in  Microscope  work,  all  non-symmetrical 
photographic  lenses,  such  as  *  Unars,'  *  Stigmatics,'  and  portrait  com- 
binations, should  be  reversed  on  the  Microscope  (the  front  combination 
being  presented  to  the  plate)  to  enable  them  to  perform  at  their  best. 

"  When  the  distance  is  too  great  (as  it  will  be  in  low-power  work)  for 
the  hand  to  reach  the  focusing  pinion,  I  use  a  Hookers  universal  joint 
focusing  rod,  but  for  the  higher  powers  I  have  a  long  rod  on  the  other 
side  (the  right)  with  a  pulley-wheel  near  the  end,  over  which  and  the 
fine-adjustment  screw-head  runs  a  cotton-thread  loop,  which  is  quite 
effective  even  with  a  iVobjective. 

"  In  photographing  transparent  objects,  and  for  high-power  work,  I 
use  light  of  varying  obliquity  for  the  two  halves  of  the  plate,  and  the 
getting  the  two  halves  into  proper  position  on  the  plate  is  a  rather  com- 
plicated business,  as  I  use  two  different  methods  of  obtaining  obUqne 
light  (each  of  which  necessitates  a  different  position  of  the  plate  in  the 
slide),  and  sometimes  dispense  with  the  eye-piece  (which  requires  the 
reverse  position  of  the  plate  to  that  when  the  eye-piece  is  used).  I  have 
to  keep  a  memorandum  sheet  by  me  to  prevent  my  making  mistakes 
when  at  work.  For  high  powers,  less  obliquity  of  the  light  is  necessary 
than  for  medium  or  low  powers,  and  in  this  case  the  condenser  may  be 
moved  laterally,  but  for  medium  and  low  powers  an  eccentric  diaphragm 
in  the  revolving  cell  under  the  condenser  is  a  convenient  mode.  I  have 
had  five  diaphragm-carriers  made  to  fit  the  revolving  cell  under  the  sub- 
stage  condenser,  with  apertures  at  different  distances  from  the  centre — 
i,  1,  1  J,  2,  and  3  mm.  Into  these  apertures  drop  plates,  ten  in  number, 
with  openings  from  l|-20  mm.  Tnus  there  are  fifty  changes  of  aper- 
ture and  distance  from  centre,  which  will  meet  all  demands  for  high- 
and  low-power  work. 
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"  The  camera  I  use  is  a  whole-plate  one,  with  a  long  bellows,  with, 
for  long-distanoe  work,  a  telescopic  attachment  in  front  (made  of 
rolled  brown  paper).  The  upright  position  of  the  plate  in  the  camera 
is  the  more  convenient  for  photographing  opaque  oojects  requiring  to 
be  lighted  from  the  front  and  side,  and  the  objective  should  be  divided 
horizontally.     This  also  applies  to  the  obliaue  light  method. 

"The  reversal  of  the  image  on  the  plate — so  that  the  print  will 
not  require  to  be  divided,  and  simplifving  the  mounting — may  be 
effected  by  using  a  carrier  in  the  dark  slide  (the  whole-plate  slide  aUows 
this  to  be  done)  in  which  the  plate  (5  in.  by  4  in.)  can  be  placed  2^  in. 
out  of  the  centre,  so  as  to  receive  the  imelge  from  the  right-hand  (or 
upper)  half  of  the  lens  on  the  left-hand  (or  lower)  half  of  the  plate. 

"Where  a  diatom  does  not  present  its  best  aspect  through  being 
turned  the  wrong  way,  the  images  may  be  reversed,  so  as  to  get  a 
pseudoscopic  eflFect,  which  renders  the  object  as  though  photographed 
from  the  other  side  by  turning  it  inside  out 

"  The  opening  in  the  carrier  should  be  7}  in.  by  4  in.,  a  piece  of  glass 
2J  in.  by  4  in.  filling  the  otherwise  unoccupied  end.  A  screen  (of 
blackened  card  or  thick  paper)  with  an  aperture  in  the  centre  of  2|  in. 
by  8  in.  should  be  placed  in  the  carrier  to  protect  one-half  of  the  plate 
while  the  other  half  is  being  exposed.  After  exposing  one  side  of  the 
plate,  the  slide  is  taken  into  the  dark  room,  and  the  pkte  moved  to  the 
other  end  of  the  carrier.  Then  the  screen  on  the  objective  is  moved 
half  round,  or  the  eccentric  diaphragm  under  the  condenser  is  given  a 
semi-revolution  (or,  in  the  case  of  a  lens  in  the  draw-tube,  the  tube  is 
given  a  semi-revolution  without  disturbing  the  focus),  and  the  second 
exposure  can  be  made. 

"An  important  thing  to  remember  when  photographing  opaque 
objects  is  that,  to  secure  even  illumination  of  the  two  halves,  the 
illuminant  must  be  on  the  same  level  as  the  centre  of  the  objective — 
this  is  why  the  horizontal  division  of  the  objective  and  the  upright 
position  of  the  plate  are  recommended. 

"  For  the  lifting  of  large  transparent  objects,  when  using  the  lowest 
powers,  1  have  had  a  cell,  which  carries  a  4j-in.,  6-in.,  or  8-in.  focus 
uncorrected  condenser,  fitted  to  the  large  aperture  under  the  main 
stage  of  the  Microscope,  and  brought  as  near  as  possible  to  the  object. 
For  the  smaller  objects  I  use  an  achromatic  condenser  of  1*0  N.A. 
This  can  be  altered  in  power  by  removing  the  top  combination,  or,  if 
necessary,  using  only  the  lowest  of  the  three  lenses.  As  illuminant,  I 
use  acetylene  (the  finest  light  for  all  ordinary  work),  from  a  special 
burner  I  had  made,  limelight,  and  sometimes  sunlight  (parallel  rays) 
through  a  heat-absorbing  medium.  On  the  platform  carrying  the 
apparatus  there  is  a  scale  from  0  to  49  in.,  with  the  zero  in  a  line  with 
me  Microscope  stage.  This,  with  the  aid  of  tables  for  the  various  lenses 
used,  enables  me  to  work  to  definite  magnitudes. 

"  Exposure,  of  course,  depends  upon  colour  or  brightness  of  object, 
illumination,  and  magnification,  and  may  vary  from  a  few  seconds  to  an 
hour. 

"  I  use  ordinary  developers — such  as  would  give  a  hard  result  to 
accentuate  feeble  contrasts.     Orthochromatic  plates,  with  or  without  a 
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yellow  screen,  are  used  ;  and  when  monochromatic  li^ht  is  desirable,  a 
suitable  light-filter  is  utilised.  I  have  used  *  zenith'  and  'imperial 
sovereign '  plates  for  high-power  work  not  needing  an  orthochromatic 
plate,  and  so  reduced  the  exposures  materially/' 

Glabenapp,  M.— Die Bedeutiuig  der  Spiturtypie  f ttr  die Beprodnktioa Ton  Kikro- 
photographien.  (An  appreciation  of  the  advantages  of  Spitzertype  for  the  re- 
production of  photomicrographs.) 

Zeitschr,  wise.  Mikrosk.,  xdii.  (1906)  pp.  174>82  (8  figs.). 

(6)  Kicrosoopical  Optics  and  Kanipulatlon. 

Ultramicroscopical  Examination  of  Plant-cells.* — ^N.  (raidukov 
made  an  examination  of  the  crushed-out  contents  of  a  Vaucheria  cell. 
The  object  was  placed  between  a  glass  slide  and  a  cover-slip  in  the  usual 
Way,  but  great  pains  were  taken  to  secure  purity  of  tfie  media  and 
cleanliness  of  the  glass.  The  apparatus  was  arranged  according  to 
Siedentopfs  method.  The  result  was  a  clear  distinction  between  the 
corpuscles  of  chlorophyll  and  of  plasma,  the  diffraction-disks  of  the 
former  being  usually  red  and  green,  those  of  the  latter  being  white  and 
blue.  It  was  possible  to  watch  the  formation  of  a  colloidal  solution  of 
chlorophyll  with  oil,  for  the  drops  of  the  former  were  attracted  by,  and 
seem^  to  disappear  in,  the  oil-drops.  Observations  were  also  made  on 
certain  other  plant-cells. 

Dispersion  in  llectric  Doable  Befraction.t — H.  L.  Blackwell, 
after  an  historical  sketch  of  the  labours  of  previous  experimenters  on 
this  subject,  describes  the  new  results  obtained  by  himself.  Tempera- 
ture and  field-strength  being  kept  constant  throughout  an  experiment, 
the  observed  double  refraction,  or  separation  (S),  is  proportional  to  the 
difference  between  the  ordinary  and  electrically-produced  extraordinary 
indices  of  the  liquid  (/Xt-fiJ).  This  quantity  is  the  separation  in 
centimetres  introduced  between  the  mutually  perpendicular  components 
of  a  wave  of  plane-polarised  light  in  traversing  1  cm.  of  the  suostance 
in  question — in  this  case  carbon  bisulphide — at  a  certain  temperature  in 
a  field  of  certain  strength.  The  double  refraction  of  naturally  uniaxial 
crystals  is  usually  similarly  expressed  as  the  difference  between  the  two 
indices.  The  factor  necessary  to  reduce  this  value  to  absolute  index  of 
refraction  was  found  to  be  about  7*04x10"'.  Observations  were 
terminated  in  the  violet  by  the  absorption  of  the  Uquid.  At  wave- 
length 4180  the  spectrum  was  still  very  bright ;  at  4144  very  faint  The 
experiments  do  not  confirm  Kerr's  law,  and  it  may  be  that  the  approach 
to  an  absorption  band  is  the  controlling  factor  rather  than  the  change 
of  wave-length. 

Arrangement  for  Simultaneously  Obtaining  Minimum  Deviation 
with  Several  Prisms.} — P.  Lambert,  having  had  occasion  to  mount  a 
spectroscope  composed  of  three  prisms  and  of  two  half -prisms  in  such 
a  manner  that  the  luminous  ray  after  once  traversing  the  system  should 
return  upon  its  path  after  incidence  at  a  mirror,  was  led  to  study  the 

♦  Ber.  Deutsch.  Bot.  Gas.,  xxiv.  (1906)  pp.  107-12. 

+  Proc.  Amer.  Acad.  Arts  and  Sci.,  xli.  (1906)  pp.  647-67  (1  pi.  and  several  figs.). 

X  Comptes  Kendus,  cxlii.  (1906)  pp.  1509-11  (8  figs.). 
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conditions  necessary  for  obtaining  minimnm  deviation.    Although  several 

mechanical  arrangements  have  been  designed  for  meeting  the  difficulty, 

none  of  them  appeared  applicable  to  his  requirements,  as  they  either 

require  too  much  space  or  fail  in  precision.     He  believes  that  his  method 

is  novel.    It  is  known  that,  if  the  prisms  are  once  in  the  desired  position, 

their  edges  being  truly  vertical,  their  bases  will  form  the  sides  of  a 

regular  polygon  inscribed  in  a  circle.    If  one  of  the  half -prisms  be  fixed, 

the  author  shows  that  the  displacement  of  the 

centre  of  the  circle  is  along  a  certain  straight 

line,  and  that,  corresponding  to  a  displacement  ^^ 

of  the  centre,  the  bases  of  the  prisms  must 

always  be  tangents  to  a  circle  of  certain  radius 

described  with  that  centre.    The  author  shows 

how,  hj  means  of  pulleys  and  flexible  cords, 

this  adjustment  can  be  readily  obtained. 


(6)  MisoellaneouB. 

Ootch  Ophthalmic  Spinthariscope.  —  This 
instrument  (fig.  71),  which  is  made  by  the  firm 
of  R.  and  J.  Beck,  has  been  designed  by  Pro- 
fessor Gotch,  of  Oxford,  its  purpose  being  to 
afford  a  ready  means  of  testing  the  retinal 
excitability  of  the  dark  adapted  eye  and  the 
alterations  in  retinal  sensitiveness  which  are 
produced  by  light  The  instrument  contains  a 
small  quantity  of  radium  held  on  the  further 
side  of  an  adjustable  opaque  pointer,  an  adjust- 
able fluorescent  screen  of  zinc-blende,  a  series 
of  diaphragms  for  limiting  the  field  of  view, 
and  a  kns  for  focusing  the  scintillating  flashes 
which  occur  on  the  screen  through  the  ema- 
nations from  the  radium.  The  main  features 
of  the  instrument  are  as  follows.  A  handle 
F  allows  the  instrument  to  be  held  in  the 
hand  of  the  observer  without  danger  of  altering 
the  adjustments.  The  lens  A  through  which 
the  fluorescent  screen  E  is  viewed  is  capable 
of  being  adjusted  by  revolving  the  milled 
collar  B  so  as  to  secure  accurate  focusing.  The 
pointer  carrying  the  radium  lies  within  the  tube 
in  front  of  the  screen  E,  and  is  fixed  upon 
a  graduated  slide  C,  by  means  of  which  it  can 

be  withdrawn  from  the  centre  of  the  tube  to  any  desired  distance  up 
to  20  mm.  Between  the  pointer  and  the  focusing  lens  is  a  second 
graduated  slide  D,which  is  provided  with  a  series  of  circular  apertures  of 
different  sizes,  so  that  the  visual  field  can  be  varied  in  size.  When 
the  slide  D  is  pushed  quite  in,  the  fluorescent  screen  is  completely 
covered,  so  that  when  not  in  use  it  is  protected  from  light  entering 
the  tube  through  the  eye-piece.     The   fluorescent    screen   E  can   be 


Fig.  71. 
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remoyed  farther  from  or  brought  nearer  to  the  radium  by  means  of 
the  milled  head  on  its  circumference ;  each  complete  turn  of  the  screw 
removes  the  screen  1  mm.,  and  the  head  being  marked  in  tenths  of  its 
circular  distance  allows  a  variation  of  tenths  of  a  millimetre  ;  the  screen, 
when  placed  its  nearest  positipn,  is  1  mm.  from  the  radium. 

Bbass,  Db.  a.— Ber  Sohoiner'ihe  YenuolL 

[An  historical  article  on  the  optical  work  of  Professor  Soheiner,  S.J.,  of 
Ingolstadt,  who  lived  at  the  oeginning  of  the  seventeenth  century.] 

Central-ZeiL  f.  Opt.  u.  Mech.,  xxvii.  (1906)  pp.  163-5  (1  fig.). 

Weinschenk,  E.— AnleitiiB|r  nun  Gebraneh  det  polaxisfttionimikrofkopi. 

Freiburg :  Herder,  2nd  ed.,  enlarged  and  revised,  1906, 
viii.  and  148  pp.,  135  figs. 

B.  Technique,* 
(1)  GoUeoting*  Objects*  including*  Culture  Prooesaea. 

Anaerobic  Nitrogen-fixing  Organisms.t  —  E.  HaselhofF  and  6. 
Bredemann  have  examined  various  soils  and  leaves  of  different  trees — 
birch,  oak,  beech,  etc. — ^and  found  anaerobic  nitrogen-fixing  organisms 
in  almost  every  case.  The  material  was  ^aced  in  water,  heated  for 
three  minutes  at  80°  C,  and  then  placed  in  Winogradsky's  nitrogen-free 
medium  in  a  nitrogen-containing  atmosphere,  and  incubated  at  28^  G. 
From  these  rough  cultures  pure  cultures  were  obtained.  Cultures  were 
also  obtained  in  fiasks  through  which  nitrogen  was  conducted,  the 
amount  of  the  nitrogen  fixed  being  estimated  by  comparing  the  nitrogen 
content  of  the  fiask  before  and  after  the  fermentation  produced  by  the 
organism.  The  five  different  Clostridia  cultivated  from  the  soil  and 
foliage  were  very  similar,  but  none  were  identical  with  C,  pasteuri. 

Use  of  the  Sodium  Salt  of  Nucleinic  Acid  ih  Bacteriologieal 
Diagnosis.* — ^A.  Pepere  finds  that  the  solid  media  of  liver-broth  gelatin^ 
to  which  has  been  added  the  sodium  salt  of  nucleinic  acid,  affords  a 
certain  means  for  the  differential  diagnosis  of  B.  typhosus  and  B.  coU. 
In  the  case  of  B.  coli  the  medium  is  readily  liquefied,  whereas  in  the  caae 
of  B.  typhosus  not  the  slightest  peptonising  action  occurs. 

Culture  of  Treponema  pallidum.! — G.  Leuriaux  and  V.  Geets  ob- 
tained cerebro-spinal  fluid  by  lumbar  punctures  under  strict  asepsis,  from 
ciuses  of  secon(mry  syphilis,  and,  after  adding  neutral  pepton  broth, 
incubated  the  mixture  at  37°  C.  for  .V4  days.  Hanging  drops  from 
these  cultures  showed  the  presence  of  minute  rapidly-motile  corpuscles. 
The  liouid  was  centrifuged  for  20  minutes,  and  the  deposit  inoculated 
on  solia  pig  serum.  After  3-4  days  there  appeared  on  the  surface  of 
the  medium  an  ivory-white  moist  sticky  layer,  with  a  strongly  alkaline 
odour.  Out  of  forty-two  punctures  three  typical  cultures  were  obtained. 
Cover-slip  preparations  from  5-day  old  cultures  were  stained  by  Giemsa^s 

•  This  subdivision  contains  (1)  CJoUecting  Objects,  including  Culture  Pro- 
cesses ;  (2)  Preparing  Objects ;  (8)  Cutting,  including  Imbedding  and  Microtomes  ; 
(4)  Staining  and  Injecting ;  (5)  Mounting,  including  slides,  preserrative  fluids,  etc. ; 
(6)  Miscellaneous.  f  Bot.  Zeit.,  2t«  Abt.,  1906,  p.  234. 

t  Centralbl.  Bakt.,  Ite  Abt.  Ref.,  xxxviii.  (1906)  p.  267. 

§  Centralbl.  Bakt.,  Ite  Abt.  Orig.,  xli.  (1906)  p.  684. 
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method.  The  authors  consider  that  the  organism  is  derived  from  an 
oval  globule  which  corresponds  to  the  Gytarrhyctes  luiSy  passes  through 
a  phase  resembling  a  trypanosome,  and  subsequently  attains  the  form  of 
a  Treponema  as  the  result  of  an  agamous  multiplication  of  the  macro* 
gamete  (trypanosome). 

Cultivation  of  Olanders.* — ^M.  Nicolle  made  a  nutrient  agar  of  the 
following  composition.  500  grm.  of  finely  chopped  meat  were  macerated 
for  one  night  in  1  litre  of  water.  500  grm.  of  coarsely  cut  potato  were 
macerated  for  a  similar  time  in  1  litre  of  water.  The  two  fluids  were 
mixed,  and  20  grm.  of  Ohapoteaut's  pepton,  10  grm.  salt,  20  grm. 
glycerin,  and  20  grm.  agar  added.  After  sterilisation  and  alkalisation 
the  condensation  water  is  removed  by  placing  them  in  the  incubator 
before  capping.  This  medium  is  suitable  not  only  for  glanders,  but 
also  for  any  organism  that  is  cultivable  in  a^r.  The  growth  therein  is 
infinitely  richer  than  on  ordinary  agar,  but  dies  much  more  rapidly. 

The  author  then  goes  on  to  describe  the  procedure  by  which  he 
obtains  large  masses  of  bacteria.  The  method  is  essentially  the  same  as 
the  foregoing,  and  consists  in  cultivating  in  Petri  capsules  containing 
glycerin-potato-agar,  the  condensation  water  being  removed  by  means 
of  blotting-paper. 

Ck)lleoting  and  Studying  Flustrella  hispida.f  —  R.  M.  Pace 
collected  the  material  from  places  on  the  South  Coast,  where  it  was 
found  abundantly  between  tidemarks  on  Fucus,  and  occasionally  on 
other  algae.  The  colonies  form  dark  mossy-looking  patches,  encrusting 
the  algal  fronds. 

For  the  study  of  larval  development,  colonies  of  one  or  two  seasons' 
growth  taken  close  to  low-water  mark  proved  the  most  suitable.  Such 
colonies  contain  abundance  of  spermatozoa  or  of  ova  and  larvae,  accord- 
ing to  the  season.  The  reproductive  period  commences  early  in  February 
and  continues  till  the  beginning  of  August.  In  pure  running  water 
Flustrella  hispida  may  be  kept  alive  in  tanks  for  an  indefinite  period, 
but  usually  6nly  for  a  few  days  to  a  week. 

The  larvae  were  examined  in  the  living  state  and  after  fixation ; 
the  fixatives  used  were  (1)  saturated  sublimate  with  5  p.c.  acetic  acid  ; 
(2)  5  p.c.  chromic  acid  100  parts,  with  5  drops  acetic  acid ;  (8) 
Flemming ;  (4)  Hermann ;  (5)  chromo-nitro-osmic  mixture  ;  (6)  acetic 
alcohol  with  sublimate  to  saturation  ;  (7)  Kleinenberg.  After  fixation 
the  material  was  removed  to  70  p.c.  alcohol.  Chrom-acetic  acid  and 
corrosive  acetic  gave  the  best  results  for  fixation  in  bulk.  Larvae  were 
isolated  by  slicing  off  the  front  wall  of  the  colony  with  a  razor ;  the 
larvae  lie  just  below  this  wall,  enclosed  in  the  tentacle-sheath.  For 
iaolated  larvae  the  best  fixatives  were  corrosive  acetic  and  acetic  alcohol 
saturated  with  sublimate. 

Entire  ^gs  and  larvae  were  examined  during  life  and  after  fixation. 
The  latter  were  stained  with  borax-carmin  or  with  safranin.  In  some 
cases  the  nuclear  spindles  and  the  yolk-nucleus  were  clearly  brought  out. 

Sections  were  made  from  isolated  larvae  and  of  colonies  containing 

♦  Ann.  Inst.  Pasteur,  xx.  (1906)  pp.  626-64. 

t  Quart.  Joum.  Micr.  Sci.,  1.  (1906)  pp.  435-78  (66  figs.). 
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larvflB.  Groups  of  20-30  isolated  larvs  were  imbedded  together,  the 
sections  thus  obtained  being  in  a  variety  of  planes.  In  oSer  to  de- 
termine the  direction  of  unorientated  lavae,  a  set  of  standard  sections 
was  prepared  by  carefully  orientating  single  larvae  which  had  been  first 
studied  entire. 

To  insure  thorough  impregnation  of  colonies  with  larvae  in  situ^  tlie 
material  was  left  in  xylol  for  about  a  week  before  being  passed  through 
xylol-paraifin  to  paraffin.  This  material  is  difficult  to  imbed  and  section 
owing  to  the  presence  of  chitinous  spines,  which  are  sufficiently  hard  to 
notch  the  razor. 

The  most  useful  stain  for  sections  was  Heidenhain's  iron-haema- 
toxylin,  followed  by  eosin  in  90  p.c.  alcohol.  Other  stains  were  used, 
among  which  was  Mayer's  mucicarmin  for  detecting  the  presence  of 
mucin. 

Differentiation  of  Bacillus  typhosus.*  —  Loeffler  advocates  the 
following  medium  for  the  differentiation  of  the  Bacillus  typhosus. 
100  c.cm.  of  distilled  water  containing  2  p.c.  of  peptone,  and  1  p.c.  of 
nutrose,  are  neutralised  by  the  addition  of  1  * 06  c.cm.  of  normal  potash; 
to  this  is  added  5  p.c.  of  lactose  and  1  p.c.  of  glucose ;  after  boibng  and 
cooling,  3  c.cm.  of  a  2  p.c.  solution  of  malacmte  green  are  added  to  the 
mixture.  When  tubes  of  this  medium  are  inoculated  with  Bacillus 
typhosus^  a  coagulum  is  formed  and  a  clear  green  liquid  separates  out ; 
with  other  organisms,  such  as  those  of  the  Coli  group,  Bacillus  enteridiiis 
Gaertner,  and  paratyphoid  bacilli,  active  fermentation  occurs,  the  pre- 
cipitated nutrose  adnering  as  dirty  green  flakes  to  the  wall  of  the  tube, 
or  carried  to  the  surface  of  the  liquid  by  the  gas  that  is  formed.  When 
glucose  is  omitted  from  the  medium,  only  the  Coli  group  cause  a  ferment- 
ation. Other  organisms  have  a  reducing  action  on  the  green,  turning  it 
a  pale  yellow  colour.    Paratyphoid  A  turns  the  liquid  a  pale  blue  colour. 

Ability  of  Vibrio  cholerfls  asiaticfls  to  Decompose  Starch.t — ^M.  H. 
Gordon  cultivated  a  series  of  bacteria  in  the  following  medium  :  Lemco 
1  grm.,  peptone  1  grm.,  sodium  bicarbonate  O'l  grm.,  starch  0*5  grm., 
aqua  dest.  ad  100  c.cm.  The  medium  is  tinted  with  litmus.  It  has 
been  found  that  Vibrio  cholera  asiaticcs,  when  cultivated  in  this  medinm 
at  37°  C,  decomposes  the  starch  with  a  strongly  acid  reaction  within 
24  hours,  whereas  the  vibrio  of  Finkler  and  Prior  produces  no  such 
reaction  in  this  time,  and  only  a  feeble  acid  reaction  by  the  third  day. 
Staphylococci,  streptococci,  B\  diphtheria^  B.coli,  B,  enteriditis  Gaertner, 
B.  typhosus,  B,  proteus,  all  fail  to  produce  an  acid  reaction  in  this 
medium.  The  rapid  positive  reaction  of  cholera,  therefore,  in  this  test 
has  a  differential  value.  It  may  be  added  that  the  acid  reaction  notify- 
ing decomposition  of  the  starcn  is  also  produced  by  the  cholera  vibrio 
when  cultivated  in  distilled  water  tinted  with  litmus,  and  containing 
1  p.c.  peptone,  0  *  5  p.c.  salt,  and  1  p.c.  starch. 

Cultivating  Wood-Destroying  Moulds.^ — B.  Malenkovi6  finds  that 
the  destruction  of  wood  is  due  to  the  action  of  one  or  more  different 

♦  Brit.  Med.  Joura.  (1906)  i.,  Epitome  328.  See  also  Deutsch.  Med.  Woch., 
Feb.  22,  1906.  f  Brit.  Med.  Joum.,  1906,  it.,  p.  197. 

:  Centralbl.  Bakt.,  1*«  Abt.  Orig.,  xli.  (1906)  p.  405. 
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classes  of  moulds  and  not  to  one  mould  in  particular,  since  the  products 
of  the  destruction  and  decomposition  of  the  wood  are  not  always  the 
same,  and  seem  to  be  brought  about  by  different  enzymes.  The  author 
refers  to  the  observations  of  Tubeuf  on  the  mould  of  "dry  rot" — 
Mertdius  lacrymans — which  appears  to  grow  best  in  a  medium  contain- 
ing carbon  in  the  form  of  pure  cellulose,  but  grows  badly  with  carbon 
in  the  form  of  pine  shavings. 

Coniophora  cerebella  is  one  of  the  most  widely  distributed  wood- 
destaroying  moulds.  The  author  obtained  a  fresh  mycelium  from  a 
telegraph  post ;  a  fruit-bearing  portion  was  placed  on  bread  pap,  and 
after  a  few  days  at  15°  C,  a  mycelium  grew,  from  which,  by  subculturing, 
a  pure  culture  was  obtained.  It  grows  well  on  alkaline  media  ;  it  can 
obtain  its  nitrogen  from  ammonia,  but  has  no  denitrifying  action  on 
nitrates ;  on  pine  or  beechwood  saw-dust  moistened  with  water,  it  grows 
badly,  but  if  moistened  with  a  nutrient  mineral  salt  solution  good  growth 
oocors  at  15°-17*'  C.  The  author  finds  that  the  destruction  of  the  wood 
is  greater  than  that  required  as  nourishment  of  the  mould,  since  if  wood 
totally  destroyed  by  Coniophora  cerebella  is  powdered  and  moistened  with 
nutrient  mineral  »alt  solution,  it  forms  a  good  medium  for  the  growth 
of  this  mould.  After  the  destruction  of  wood  by  a  mould  has  proceeded 
to  a  certain  d^ree,  the  destructive  process  ceases.  The  author  thinks 
that  this  is  analogous  to  the  alcoholic  fermentation  of  yeast,  the 
products  of  the  metabolism  having  a  hindering  effect  on  the  growth  of 
the  mould.  All  the  derivatives  of  dextrose,  mannose,  and  galactose  serve 
as  good  sources  of  carbon,  but  laevulose  and  arabinoselare  unsuitable. 

Cultivation  of  Bacillus  fosiformis.*— X.  Lewkowicz  finds  that 
this  organism,  which  is  a  normal  inhabitant  of  the  mouth,  and  a 
probable  factor  in  the  production  of  inflammation  of  the  jaw,  ulcerative 
stomatitis,  etc.,  is  best  grown  on  glucose  agar  to  which  serum  has  been 
added,  the  colonies  appearing  after  24  hours,  in  the  deep  oxygen-free 
layers  of  the  medium,  about  12  to  15  mm.  from  the  surface.  The 
bacillus  has  a  great  tendency  to  polymorphism,  and  only  quite  young 
cultures  show  the  regular  round-ended  rods  in  any  proportion  ;  spindle 
and  thread  forms  are  very  common,  the  bacilli  being  often  joined  in 
pairs.  Quite  young  cultures  stain  regularly,  but  never  by  Gram's 
method.  The  l»cillus  is  non-motile,  and  does  not  form  spores.  Cultures 
have  a  characteristic  nauseous  odour.  The  microbe  is  pathogenic  for 
laboratory  animals.  Introduction  into  the  mouths  of  healthy  children 
gave  n^ative  results. 

Voges  and  Proskauer's  Reaction  for  Certain  Bacteria.t — A. 
Harden,  from  chemical  examinations  of  the  products  formed  by  Bacillus 
laetis  aerogenes  and  other  bacteria  from  glucose  medium,  finds  that 
Voges  and  Proskauer's  reaction  is  due  to  acetylmethylcarbinol.  This 
substance  in  the  presence  of  potash  and  air  is  oxidised  to  diacetyl  which 
reacts  with  some  constituent  of  the  pepton-water  in  the  medium  and 
gives  the  characteristic  fluorescent  colour. 

*  Oentmlbl.  Bakt.,  Ite  Abt.  Grig.,  xli.  (1906)  p.  163. 
t  Proo.  Roy.  Soc.,  Series  B,  Ixxvii.  (1906)  p.  424. 
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Collecting  and  Preserving  Volvox  globator.*  —  F.  St.  J.  Parker 
"has  discovered  that  Volvox  globator  can  not  only  be  kept  alive,  but  also 
will  moltiplv  amazingly  for  months  if  vigorous  specimens  collected  from 
A  clean  pond  be  plac^  in  a  glass  bottle,  and  the  bottle,  fully  exposed  to 
the  light,  be  laid  on  the  meeting-rail  of  a  window  facing  west.  The  bottle 
should  be  a  clear  glass,  hand-made,  round,  wide-mouthed  bottle,  5]  in. 
high  by  1}  in.  in  diameter. 

Studying  the  Development  of  Thelebolus  sterooreus-t — 0.  Ramlow 
used  sterilised  dung  or  dung-agar  (dung  decoction  +  1  •  8-2  p.c.  agar) 
as  cultivation  medium.  Pure  cultures  were  obtained  by  inoculating  the 
medium  with  spores.  The  growth  was  fixed  with  Memming's  fluid, 
Merkel's  platinum-chloride-chromic-acid  mixture,  Keiser's  2  p.c.  sub- 
limate-acetic-acid, and  with  Hermann's  mixture.  Weak  Flemming  gave 
the  most  satisfactory  results.  The  osmic  acid  mixtures  blackened  the 
mycelium,  but  this  was  obviated  by  after-treatment  with  hydrogen 
peroxide.  The  best  preparations  were  obtained  by  fixing  for  fi^m 
2-S  minutes,  except  in  the  case  of  sublimate-acetic-acid,  which  required 
15-20  minutes. 

The  agar  pieces  thus  fixed  were  cut  up  into  thin  plates,  and  having 
heen  paired  through  chloroform,  wei'e  imbedded  in  paraffin  and 
^sectioned. 

The  preparations  were  stained  with  Flemming's  safranin-gentian- 
violet-orange  solution,  or  with  Heidenhain's  iron-hsematoxylin.  The 
•effect  of  the  latter  was  increased  by  contrast-staining  with  orange  G  or 
with  light-green  (1  :  400  alcohol).  The  sections  were  mounted  in 
halsam,  and  the  agar  pieces  preserved  in  glycerin. 

Cultivation  of  Gtonococous.t — E.  A.  Bothmann,  after  reviewing  the 
history  of  the  cultivation  of  Oonococcus,  remarks  that  media  containing 
serum,  and  especially  ascites-agar,  are  by  far  the  most  satisfactory  for 
the  artificial  cultivation  of  this  organism. 

(2)   Preparinir  OlUeoto. 

Studying  Discomycete8.§ — J.  Lagarde  examined  the  carpophore  and 
hymenium  in  the  fresh  condition  and  also  after  treatment  with  a  mixture 
of  methylated  spirit  and  formalin  (75  parts  5  p.c.  formalin  and  25  narts 
alcohol  95^.  The  hymenium  was  examined  by  teasing  out  ana  by 
compression  after  treating  the  fragments  with  potash.  Sections  made 
by  hand  were  treated  for  a  long  time  with  eau-ae-favelle  to  get  rid  of 
their  cell-content.  On  removal  from  the  eau-de-faveUe  the  sections 
were  washed  in  water  for  at  least  10  minutes,  and  then  placed  in  1  p.c. 
acetic  acid  or  in  1  p.c.  anmionia,  according  to  the  nature  of  the  staining 
solution  to  be  used.  The  dyes  mentioned  are  anilin-blne,  methylen- 
blue,  "  bleu  Poirrier  lactique,"  vesuvin,  ruthenium  red,  and  Congo  red  ; 
stodc  1  p.c.  solutions  were  diluted  for  use  with  five  to  ten  times  their 
volume  of  water. 

*  English  Mechanic,  Ixxziii.  (1906)  p.  461. 
t  Bot.  Zeit.,  Ixiv.  (1906)  pp.  85-99  (1  pi.). 

t  Busski  Vratch.,  No.  27  (1905).  See  also  Gentralbl.  Bakt.,  Ref.,  xzxvUi.  (1905) 
^.  220.  §  Ann.  MyooL,  iv.  (1906)  pp.  125-201  (2  pis.). 
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For  the  cytology  of  these  fleshy  Discomvcetes  the  strong  Flemming's 
solntion  and  Bonin's  picroformaUn  and  alcohol  (picric  acid  1,  acetic 
acid  10,  formalin  20,  alcohol  [70  p.c]  70)  were  used,  but  the  latter  gave 
the  best  results.  In  this  fixative  the  material  was  immersed  for  24-48 
hours,  and  then,  after  washing,  was  passed  through  up-graded  alcohols 
to  xylol  or  cedar  oil  preparatory  to  paraflSn.  The  melting  point  of  the 
para^n  was  42°  ana  the  temperature  of  the  first  bath  45°.  In  the 
second  bath  the  melting  point  was  58°  and  the  temperature  62°. 

Sections  3-7  fi  thi^  were  made  with  a  Minot  microtome,  and  were 
freed  from  paraffin  by  immersing  them  in  a  bath  of  turpentine  oil  for 
24  hours ;  the  latter  was  got  rid  of  with  alcohol,  and  then  the  sections 
were  hydrated  in  down-graded  alcohols  preparatory  to  staining. 

The  stains  used  were  iron-hsematoxylin,  magenta-red,  diamond- 
fuchfiin,  polychrome-blue. 

The  magenta-red  procedure  is  as  follows :  After  washing  in  water 
the  sections  are  immersed  for  10-20  minutes  in  1  p.c.  magenta-red  in 
anilin  water.  After  washing  again  they  are  stained  for  8-5  minutes 
with  picro-indigo  carmin  fO'5  grm.  indigo  carmin  in  100  c.cm.  of 
saturated  aqueous  picric  acia  solution).  After  a  short  wash  in  water 
the  sections  are  diiferentiated  and  dehydrated  with  absolute  alcohol, 
followed  by  oil  of  cloves,  xylol,  balsam. 

Influence  of  Fixation  on  the  Volume  of  Organs.*— Helene  Stoltzner 
comes  to  the  following  conclusions.  The  fixatives  in  ordinary  use  have 
a  greater  or  less  effect  on  the  volume  of  the  organs.  This  eifect  varies 
with  the  organs ;  thus  picric  acid  causes  shrinkage  of  the  liver,  but 
increases  the  bulk  of  kidney,  spleen,  and  brain.  Some  other  and  as  yet 
unknown  factors  than  the  concentration  of  the  fixative  solution  play  an 
important  part  in  the  change  of  bulk  of  the  material.  In  4*  5  p.c.  cane 
sugar  solution  saturated  with  sublimate  is  found  an  isotonic  fixative 
for  warm-blooded  animals,  which  leaves  the  volume  of  the  organs 
unchanged. 

Studying  Spermatogenesis  of  the  Earthworm.t— P.  Depdolla, 
after  trying  sevc^  of  the  ordinary  fixatives,  finally  adopted  Benda's 
acetic  acid  chrom-osmic  acid  mixture.  During  the  nrst  half  of  the  in- 
vestigation the  preparations  were  stained  with  iron-hsematoxylin.  The 
author  then  tried  gentian-violet,  and  finally  settled  down  to  Benda's 
mitochondria  stain,  sulphab'zarinate  of  sodium,  and  crystal-violet  with 
iron  mordant. 

Studying  the  Segmentation  of  Siphostoma  florid04  —  ^^g*  W. 
Oudger  obtained  male  pipe-fishes,  opened  the  pouch,  removed  some  eggs, 
and  examined  them  unaer  the  Microscope.  If  they  were  in  a  stage 
wanted,  the  head  of  the  fish  was  cut  off  and  the  eggs  removed  from  the 
pouch.  The  best  killing  fluids  were  found  to  be  rerenvi's  10  p.c.  and 
20  p.c.  formalin,  Oilson^  and  Worcester's  fluids.  This  last  consists  of 
aatorated  sublinoate  in  10  p.c.  formalin   90  parts,  glacial  acetic  acid 

*  Zeitschr.  wiss.  Mikrosk.,  xziii.  (1906)  pp.  14-25. 

t  Zeitschr.  wiss.  Zool.,  Ixxxi.  (1906)  pp.  632-90  (1  pi.). 

:  Proc.  U.S.  Nat.  Mus.,  xxix.  (1906)  pp.  447-600  (7  pis.). 
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10  parts.  In  this  the  eg^  are  left  for  from  30-60  minutes,  and  after 
washing  in  water  are  passed  through  alcohols  up  to  70  p.c,  the  excess 
of  sublimate  being  removed  with  iaiine. 

Sometimes  the  eggs  were  next  placed  in  10  p.c.  hypochlorite  of 
sodium  or  potassium  to  soften  the  connective  tissue  and  the  egg  mem- 
branes, but  generally  the  shells  were  removed  with  needles  after  the 
alcohol  st&gQ. 

The  younger  blastoderms  were  picked  off  the  yolk  and  sectioned,  but 
in  later  stages  the  eggs  were  cut  whole,  and  in  order  to  orient  whole 
eggs  in  paraffin  it  is  necessary  to  stain  them,  and  best  with  borax- 
carmin.  The  sections  were  stained  with  hsemalum  or  with  iron- 
hsematoxylin.    The  former  gave  by  far  the  better  results. 

Studying  Bnd-Organs  of  Bhynchobdellida.*  —  W.  Mayer  almost 
exclusively  used  GUpsina  sexoculata  in  his  research,  the  exceptions  being 
C.  marginata  and  Pisckola  geometra.  The  material  was  fixed  either  in 
sublimate-acetic  acid  or  in  chrom-osmium-acetic  acid,  and  then  stained 
en  masse  with  borax-carmin.  Sections  from  these  pieces  were  after- 
stained  with  Blochmann^s  solution.  Other  sections  from  material  not 
treated  en  masse  were  stained  with  iron-hsematoxylin,  van  Gieson, 
hsematoxylin  and  acid  fnchsin,  and  methyl-green.  Special  methods 
were  also  adopted  for  staining  the  nerves.  For  the  intra-  and  supra- 
vitam  methods,  methylen-blue  i  to  |  p.c.  solutions  were  used,  the  injected 
material  being  afterwards  fixed  with  molybdenate  of  ammonium  and  then 
imbedded  in  paraffin.  Golgi's  rapid  method  was  also  used.  For  this 
the  pieces  were  immersed  for  4  or  5  days  in  potassium  bichromate,  then 
followed  by  f  p.c.  silver  nitrate,  and  imbedding  in  celloidin. 

Studying  the  Vascular  Endothelia  and  Blood  of  Amphibia.t — 
Kati  Marcinowski  fixed  the  material  (embryos  of  Bufo  and  Siredon  pisci^ 
forme),  with  a  mixture  of  picric  acid  and  sublimate  for  from  10-24 
hours.  After  washing  in  water,  the  objects  were  dehydrated  in  up-graded 
alcohols  and  then  transferred  to  cedar  oil  for  preservation  or  direct 
imbedding  in  paraffin.  The  paraffin  used  was  a  mixture  of  hard  super- 
heated i  and  an  ordinary  paraffin  f .  The  imbedding  temperature  was 
kept  as  low  as  possible.  The  sections  were  mostly  stained  with  boiax- 
carmin. 

Studying  the  Histogenesis  of  Cercarisum  helicis.t— C.  F.  Boewei 
fixed  the  material,  kidneys  removed  from  snails,  in  Babl's  sublimate- 
platinum-chloride  mixture,  in  hot  sublimate  or  in  osmic  acid.  That 
fixed  with  osmic  acid  was  afterwards  treated  with  silver  nitrate,  while  the 
material  fixed  in  sublimate  was  stained  with  borax-carmin  (in  sections), 
or  with  carminate  of  sodium  (in  bulk).  In  the  latter  case  the  sections 
were  contrast-stained  with  indigo-carmin-picric  acid,  or  a  mixture  of 
bleu-de-Lyon  and  ammonium  picrate.  The  formula  for  the  latter  is  as 
follows :  25  c.cm.  bleu-de-Lyon  (1  p.c.  in  distilled  water),  65  c.cm. 
ammonium  picrate  (saturated  aqueous),  10  c.cm.  picric  acid  (saturated 

*  Zeitsohr.  wiss.  Zool.,  Ixxxi.  (1906)  pp.  699-631  (3  pis.), 
t  Jena  Zeitschr.  Nat.,  xli.  (1906)  pp.  19-112  (5  pis.). 
X  Tom.  cit.,  pp.  185-228  (2  pis.). 
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aQneoQs),  75  c.cm.  diBtilled  water,  50  c.cm.  abeolute  alcohol.  Several 
otner  staining  methods  were  tried,  among  which  may  be  mentioned  the 
yitaJ  staining  with  methylen-blne  follow^  by  fixation  with  anmioniom 
molybdate. 

Demonstrating  the  Lymphatic  Vessels  of  the  Prostate.*  — 
R.  Caminiti,  after  recounting  the  methods  of  previous  investigators, 
describes  the  procedore  which  has  given  the  best  results.  After  tying 
the  ureters  and  urethra  with  silk  thread,  a  0  •  5-1  p.c.  aqueous  solution  of 
silver  nitrate  is  injected  into  the  gland  by  means  of  a  Pravaz  syringe. 
Injections  are  made  in  numerous  places  and  in  all  parts.  The  gland  is 
then  washed  in  distilled  water,  and  afterwards  placed  in  absolute 
dcohol,  frequently  changed,  until  it  is  suflSdently  hardened.  The 
sections  (freehand  or  paradfin)  are  exposed  for  a  few  minutes  to  sunlight, 
and  then  transferred  to  a  weak  alcoholic  solution  of  sodium  hypo- 
sulphite (O'5-l  p.c).  After  repeated  washing  in  absolute  alcohol,  they 
are  placeid  in  bergamot-oil  for  some  hours,  and  thence  transferred  to 

Slol  and  balsam.  If  the  sections  be  over-blackened  by  the  sun,  they 
ould  be  placed  in  S-5  p.c.  potassium  iodide  solution  in  95  p.c.  alcohol. 
From  this  they  are  transferred  to  95  p.c.  alcohol,  and  then  to  sodium 
hyposulphite. 

In  some  cases  Berlin  blue  was  also  injected  through  the  aorta  or 
iliac  artery  before  the  silver  nitrate  was  used. 

Investigating  the  Structure  of  Spinal  Cord  of  Macaque  Monkey.f 
Mabel  P.  Fitzgerald  injected  this  monkey  (Macactis  sinims)  by  Mann's 
method  with  picro-corrosive-formaldehyde  solution.  2*5  grm.  of  sub- 
limate were  dissolved  in  boiling  water,  and  then  1  grm.  of  picric  acid 
added.  When  cold,  and  just  before  use,  10  c.cm.  of  formol  were  added. 
The  cord  was  removed  after  about  24  hours,  and  then,  together  with 
the  spinal  ganglia,  placed  in  50  p.c.  alcohol.  It  was  next  dehydrated  in 
up-graded  alconols,  and  imbedded  in  paraffin  (m.p.  52°).  Serial  sections, 
20-20  /A  thick,  were  cut,  and,  having  been  treated  in  the  usual  way  to 
remove  the  mercury,  were  stained  with  eosin  and  toluidin-blue. 

Studying  the  Structure  of  Visceral  Ganglion  of  Anodonta.t— 
T.  Freidenfelt  first  injected  the  fresh  material  with  metliylen-blue  of 
various  strengths,  and  after  a  preliminary  examination  to  ascertain  if 
the  staining  hsA  been  successful,  fixed  in  Bethe's  fluid.  After  harden- 
ing, the  material  was  imbedded  in  soft  paraffin,  and  coarse  sections 
made.  Good  results  were  obtained  by  Lavdowsky's  method,  which 
consists  in  mixing  fresh  egg-albumen  with  about  a  similar  quantity  of 
1  p.c.  methylen-blue  in  physiological  salt  solution.  Still  better  was  to 
take  some  of  the  animal's  blood  and  mix  with  methylen-blue  diluted  with 
ammonium  chloride.  The  methylen-blue  used  was  from  0'1~0'5  p.c, 
and  the  ammonium  chloride  about  0  *  1  p.c. 

The  author  remarks  that  Bethels  method  of  after-treatment  with 
pota^ium  bichromate  is  not,  in  his  opinion,  altogether  satisfactory. 

•  Anat.  Anzeig.,  xxix.  (1906)  pp.  172-86  (4  figs.). 

t  Proc.  Roy.  Soo.,  Series  B,  Ixxviii.  (1906)  pp.  88-144  (numerous  charts  and  figs.). 

X  Acta  Univ.  Lundensis,  xl.  (1904)  received  Aug.  1906,  Afdeln  2,  No.  5. 
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Studying  the  Epididymis.* — R.  Ikeda  followed  the  method  re- 
commended by  Benda  for  examining  the  minute  structure  of  the 
epididymis  of  man.  (1)  Fresh  material  was  fixed  for  2  days  in  93  p.c. 
alcohol,  to  which  10  pcuts  of  formalin  were  added.  (2)  The  material  was 
next  hydrated  with  dilute  nitric  acid  (1  vol.  oflScinal  nitric  acid  to 
10  vol.  tap-water),  24  hours.  (8)  24  hours  in  2  p.c.  potassium  bi- 
chromate. (4)  48  hours  in  1  p.c.  chromic  acid.  (5)  24  hours  washing 
in  water.  (6)  Hardening  in  upgraded  alcohols.  (7)  When  the  pieces 
are  removed  from  absolute  alcohol  they  should  be  placed  in  a  mixture  of 
equal  parts  of  absolute  alcohol  and  creosote  before  being  saturated  with 
paraffin. 

The  sections,  which  were  not  more  than  5  /&  thick,  were  stained  by 
three  different  methods. 

A.  Modified  Weigert's  Glia-staining  :  (1)  The  sections  were  treated 
for  5  minutes  with  0*5  p.c.  potassium  permanganate,  followed  by 
(2)  PaFs  reducer,  sodium  sulphite  and  oxalic  acid,  for  about  3  minutes. 
(8)  After  drying  with  blotting-paper  the  section  sm^ace  was  flooded  wiUi 
Weigert's  methyl-violet-oxalic-acid  solution,  or  with  Benda's  crystal- 
violet-anilin-water  mixture  (1  vol.  crystal-violet  in  70  p.c.  alcohol,  1  vol. 
10  p.c.  hydrochloric-acid-alcohol,  and  2  vol.  anilin-water).  (4)  Mop 
agam  with  blotting-paper,  and  flood  with  LugoFs  solution  for  about 
1  minute.  (5)  Wash  with  water,  differentiate  with  anUin-oil-xylol  until 
no  more  colour  \b  given  off.  (6)  Dry ;  flood  with  xylol  several  times, 
and  mount  in  balsam. 

B.  Iron-haematoxylin  method :  (1)  The  sections  are  mordanted  for 
24  hours  with  4  p.c.  iron-alum  solution,  or  with  liq.  ferri  sulph.  oxydat. 
diluted  with  2  vol.  distilled  water.  (2)  Washed  in  running  water.  (8) 
Stained  for  24  hours  in  dark-yellow  aqueous  heematoxylin  solution, 
made  by  dr(^ping  strong  alcoholic  haematoxylin  solution  into  water. 
(4)  Washed  in  tap-water  for  J  hour.  (5)  Differentiated  with  Weigert's 
borax-ferricyanide  solution,  until  the  sections  are  yellowish-grey.  (6) 
Washed  ;  dehydrated ;  mounted  in  balsam. 

C.  Alizarin  staining :  (1)  Mordant  for  24  hours  with  4  p.c.  iron- 
alum  solution.  (2)  Wash  in  running  water.  (8)  Stain  for  24  hours 
in  dilute  amber-yellow  solution  of  sulphalizarinate  of  sodium.  (4)  Wash, 
and  mop  up  with  blotting-paper.  (5)  Stain  in  0  •  1  p.c.  aqueous  solution 
of  toluidin-blue  for  24  hours  in  cold  solution,  or  for  15  minutes  if 
heated  to  vaporisation.  (6)  Treat  with  1  p.c.  acetic  acid.  (7)  Dry 
with  blotting-paper,  and  flood  with  absolute  alcohol.  (8)  Differentiate 
with  creosote,  examining  under  low  power,  until  connective-tissue  is  red 
and  the  cell-nuclei  blue.  (9)  Dry  with  blotting-paper;  treat  several 
times  with  xylol,  and  then  mount  in  balsam. 

Demonstrating  the  Embryology  of  AmentifersB.f — ^Mai^aret  Benson, 
Elizabeth  Sanday,  and  Emily  Berridge,  found  that  the  fertilisation 
process  took  place  chiefly  between  July  6  and  July  10.  The  fixatives 
used  were  absolute  alcohol  and  Flemming's  strong  and  weak  fluids. 
The  ovaries  were  dissected  immediately  on  gathering,  the  ovary  wall 
being  removed  as  far  as  possible  so  as  to  expose  fully  the  ovules  to  the 

♦  Anat.  Anzeig.,  xxix.  (1906)  pp.  1-14  (1  pL  and  8  figs.), 
t  Trans.  Linn.  Soo.  Bot.,  vil.  (1906)  pp.  87-44  (1  pL). 
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action  of  the  fixing  agent.  The  abeolute  alcohol  material  was  after 
2  days  transferred  to  methylated  spirit  for  a  week,  and  then  preserved  in 
a  mixture  of  equal  parts  of  absolute  alcohol,  glycerin,  and  distilled  water. 
The  material  fixed  in  Flemming's  fluid  was  placed  after  about  2  hours 
in  5  p.c.  chromic  acid  for  16-18  hours,  and  then  washed  in  running 
water  for  several  hours.  The  material  was  finally  passed  through  up- 
graded alcohols  into  methylated  spirit,  left  there  for  a  week,  and  after- 
wards transferred  to  the  same  preserving  fluid  as  before.  To  prepare 
for  sectioning,  as  much  extraneous  tissue  as  possible  was  removed  from 
the  ovules,  which  were  then  passed  through  absolute  alcohol,  bergamot- 
oil,  to  paraffin  of  various  melting-pointe,  being  cut  finally  in  52°  m.p. 
paraffin. 

The  sections,  mostly  16  /&  thick,  were  stained  with  Flemming^s  triple 
stain  and  Ehrlich^s  hsdmatoxylin.  The  former  was  more  effective  for 
nuclear  fusion,  the  latter  for  the  poUen-tubes. 

Demonstrating  Life-history  of  Leucooytes.* — 0.  E.  Walker  fixed 
the  material  with  Flemming's  fluid  (strong  formula),  Hermann's  fluid, 
acetic  add  and  absolute  alcohol,  corrosive  sublimate  and  acetic  acid,  and 
strong  formic  add.  The  author  remarks  that  the  greatest  care  must  be 
taken  with  the  processes  of  fixation,  dehydration,  imbedding,  stain- 
ing, etc.  Extremely  small  pieces  of  tissue  should  be  placed  in  the 
Active  within  about  a  minute  of  the  death  of  the  animal  or  removal 
from  the  living  body.  Dehydration  should  be  carried  out  in  short 
stages,  an  increase  of  10  p.c.  of  alcohol  being  perhaps  best.  This  does 
not  apply  to  tissues  fixed  in  acetic  acid  and  alcohol  or  strong  formic  acid 
(40  p.c),  from  which  the  tissues  are  transferred  immediately  to  absolute 
alcohol.  At  the  same  time,  it  is  necessary  that  the  tissues  should  not  be 
left  in  alcohol  (under  80  p.c.)  for  more  than  two  or  three  hours  after 
fixation.  In  imbedding,  no  higher  temperature  than  45"^  C.  should  be 
used.  Throughout  the  processes  of  stainmg  and  mounting,  the  greatest 
care  must  be  taken  that  the  sections  do  not  become  even  partially  dried 
npon  the  slides. 

It  is  almost  necessary  to  use  a  10-inch  tube  Microscope  with 
monochromatic  light  and  apochromatic  objective  and  eye-piece.  With 
a  monochromatic  light  it  is  possible  to  obtain  excellent  definition  with 
a  27-  or  even  40-compensation  ocular,  and  a  2  or  3  mm.  apochromatic 
objective.  Anything  approaching  this  is  impossible  with  the  ordinary 
short  tube. 

In  view  of  the  advantage  gained  by  using  a  monochromatic  light, 
the  stains  must  be  chosen  with  regard  to  the  colour  of  the  light 
osed.  The  part  of  the  spectrum  between  the  blue  and  green  gives 
the  shortest  wave-lengths  that  can  be  conveniently  used.  As  this  gives 
a  better  definition  than  the  parts  of  the  spectrum  with  longer  wave- 
lengths, red,  yellow,  and  orange  stains  give  tne  best  results. 

Studying  the  Spinal  and  Sympathetic  Ganglion  Cells  of  the 
Frog-t — ^E.  Warfuringe  fixed  some  of  the  material  with  96  p.c.  alcohol 
and  2  p.c.  ammonia,  the  rest  with  40  p.c.  alcohol  and  2  p.c.  ammonia. 

•  Proc.  Roy.  Soc.,  Series  B,  Ixxviii.  (1906)  pp.  63-9  (4  pis.), 
t  Arohiv  Mikrosk.  Anat.,  Ixviii.  (1906)  pp.  432-40  (1  pL). 
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This  was  followed  by  1  •  5  p.c.  silver  nitrate  solation  for  6-12  days,  with 
subsequent  reduction  with  hydroquinone.  In  some  cases  the  reduction 
was  hastened  with  soda  and  sodium  sulphite.  The  40  p.c.  spirit  pre- 
parations retained  the  colour  best,  and  it  was  afterwards  found  advisable 
to  use  8  p.c.  silver  nitrate,  as  1  *  5  p.c.  was  not  strong  enough.  The 
paraffin  sections  were  after  stained  with  tliiazin-red. 

Moist  Chamber  for  Studying  the  Thrombocytes  of  Salamanders' 
Blood.* — F.  Meves,  when  studying  the  thrombocytes  of  salamanders* 
blood  and  their  relation  to  coagi^tion,  used  the  following  apparatus 
(fig.  72).  The  moist  chamber,  made  of  tin,  was  14  cm.  long,  7^  cm. 
broad,  and  5^  cm.  high,  and  to  one  of  the  two  long  sides  was  soldered  a 
thick  metal  plate.    Halfway  up,  this  side  was  traversed  by  a  slit  8^  cm. 


Pig.  72. 


long  and  about  4  mm.  thick.  Into  this  slit  fits  a  metal  piece  which 
carries  a  circular  tray.  The  metal  piece  and  the  disk  were  able  to  revolve 
round  a  vertical  axis  passing  througn  then-  centre.  The  chamber,  which  is 
open  at  the  top,  was  filled  to  a  depth  of  1  cm.  with  0*8  p.csalt  solution, 
and  then  covered  with  a  glass  plate  made  air-tight  by  means  of  vaselin. 
The  slides,  covered  with  a  fresh  film  of  blood,  were  placed  on  the  outer 
half  of  the  tray,  and  then,  by  giving  it  a  turn  through  180°,  were  quickly 
brought  into  tne  moist  atmosphere. 

As  fixatives,  1  p.c.  sublimate  or  Flemming's  mixture  (weak  formula), 
both  with  1  p.c.  salt  added,  were  employed.  The  sublimate-fixed  pre- 
parations were  stained  with  the  Ehrlich-Biondi  solution,  while  Flemming 
preparations  were  treated  with  safranin  and  Delafield's  hsematoxyUn,  or 
with  Flemming's  triple  stain. 

Studying  Polysiphonia  violacea.t  —  S.  Tamanouchi  fixed  his 
material  in  Flemming's  fluid,  Hermann's  fluid,  and  1  p.a  picric  acid. 
He  found  that  chrom-acetic  acid  (1  p.c.  chromic  acid,  25  c.cm. ;  1  p.c. 
glacial  acetic  acid,  10  c.cm. ;  sea-water,  65  ccm.)  was  best  suited  for 

♦  Archiv.  Mikrosk.  Anat.,  Ixvui.  (1906)  pp.  311-68  (4  pis.). 
t  Bot.  Gazette,  xli.  (1906)  pp.  426-33. 
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Study  of  spermatogenesis  and  the  germination  of  carpospores  and  tetra- 
spores.  Tne  material  was  left  in  tne  fixative  for  5-40  mmntes,  and  then 
washed  in  sea-water,  after  which  it  was  passed  through  up-graded 
alcohols  to  52°  m.p.  paraffin.  The  sections  were  stained  with  saih'anin- 
gentian-violet  or  with  iron-hcematoxylin,  and  these  were  sometimes 
followed  by  orange  G,  Bordeaux  red,  or  Congo  red. 

Stad3ri]ig  the  Nutritive  Belations  of  the  Surrounding  Tissues 
to  the  Archegonia  in  aymnosperms.* — M.  C.  Stones  and  K.  Fujii 
found  that  the  best  fixative  was  90  p.c.  alcohol,  ana  that  Flemming's 
fluid  was  less  satisfactory  owing  to  the  presence  of  some  substance  which 
reduced  the  osmium. 

Sections  were  stained  witb  Flemming's  triple  stain,  acetic-methyl- 
green,  Congo  red,  and  various  iodine  solutions. 

Studying  the  LarvflB  of  Bryozoa.t  —  0.  Seeliger  preserved  the 
larvae  and  embryos  in  sublimate,  sublimate-acetic-acid,  formalin,  and 
osmic  acid.  PedicelUna  larvae  treated  with  sublimate  or  formalin  made 
excellent  preparations  after  staining  and  clearing  up  in  oil  and  balsam 
or  in  glycerin.  AUyonidium  larvae  never  cleared  up  sufficiently.  Most 
of  the  staining  was  done  with  carmin  and  haematoxylin,  but  orange  was 
used  as  an  after-stain  for  yolk-masses.  Larvae  which  had  been  fixed  in 
formalin  were  stained  with  molybdic-acid-haematoxylin  or  with  phospho- 
molybdic-acid-haematoxylin.  The  shape  of  the  individual  elements  of  a 
section  was  more  clearly  brought  out  by  tapping  on  the  cover-glass  so  as 
to  dissociate  the  cells,  though  this  proc^ure  was  only  partially  successful 

Studying  the  Oerm-Cells  of  Enteroxenos  dstergreni.f — Eristine 
Bonnevie  at  first  fixed  this  Holothurian  parasite  in  sublimate-acetic-acid, 
idcric-acid-sublimate,  or  in  picro-acetic-acid,  but  found  that  Zenker's, 
Hermann's,  and  Flemming's  fluids  were  more  satisfactory.  For  the 
ovary  Zenker's  fluid  gave  the  b^t  results,  while  Hermann's  was  superior 
for  the  testicles,  but  was  allowed  to  act  for  only  4  hours.  The  principal 
stain  used  was  Heidenhain's  iron-alum-haematoxylin,  though  special 
metiiods  were  adopted  for  nucleoli  and  mitochondria. 

Demonstrating  SpirochsBta  pallida  in  Bone.§  —  E.  Bertarelli 
describes  three  cases  of  syphilitic  osteochondritis  in  various  j^ed  foetuses. 
The  tissues  were  fixed  in  formalin  or  alcohol  and  imbedded  in  celloidiu 
— ^the  bones  beins  decalcified  in  1  •  5  p.c.  nitric  acid — and  were  impreg- 
nated by  an  acid  alcoholic  solution  of  silver  nitrate.  In  one  case,  in  sections 
of  the  femur  of  a  seven-months  foetus,  many  spirochaetes  were  observed 
in  the  periosteum  and  in  the  layer  of  spr^ding  ossification,  but  were 
not  regularly  distributed  ;  endocellular  forms  were  not  seen,  all  the 
spirochaetes  lying  between  the  connective-tissue  bundles ;  some  were 
very  long,  some  with  pointed  ends,  others  showed  a  distinct  bead  at  one 
or  both  ends. 

In  another  case,  from  the  femur  of  an  eight-months  foetus,  though 

•  Beih.  Bot.  Centralbl.,  xx.  (1906)  p.  1-24  (1  pi.). 
t  Zeitsohr.  wiss.  Zool.,  Ixxxiv.  (1906)  pp.  1-78  (4  pis.). 
X  Jena  Zeitschr.  Naturw.,xli.  (1906)  pp.  229-420  (8  pk). 
§  Centralbl.  Bakt.,  Ite  Abt.  Orig.,  xli.  (1906)  p.  639. 
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there  was  marked  osteochondritis,  the  spirochsetes  were  not  so  numerooSy 
but  in  the  marrow  were  seen  many  badly  stained  and  fn^mented  forms. 
In  a  third  case,  from  a  portion  of  a  long  bone,  of  probably  a  fall-term 
foetus,  very  few  spirochsetes  were  observed,  and  these  were  badly  stained. 

Studying  the  Development  of  Nebalia.* — Margaret  Robinson 
fixed  the  eggs,  removed  from  the  pouches,  in  hot  saturated  sublimate 
solution,  to  which  a  little  acetic  acid  had  been  added.  After  washing 
they  were  passed  slowly  through  up-graded  alcohols  to  80  p.a  alcohol. 

The  shells  of  the  early  stages  were  removed  by  teasing  with  fine 
needles. 

To  obviate  difficulties  arising  from  the  brittleness  of  the  yolk,  the 
material  was  either  imbedded  in  celloidin,  or  each  section  was  painted 
with  a  mixture  of  equal  parts  of  gum  mastic  and  celloidin.  In  the 
former  case  the  material  was  orientated  by  cutting  the  celloidin  to  the 
required  shape,  and  in  the  second  by  fastening  the  embryo  in  position 
on  a  piece  of  lardaceous  liver  before  imbedding  in  paraffin.  Sections 
4  /A  thick  were  stained  with  Kleinenberg's  haematoxylm  and  orange. 

Demonstrating  the  Structure  of  Erythrocytes  of  Siredon  pisd- 
formi8.t — A.  E.  von  Smimow,  in  a  research  on  the  structure  of  the 
erythrocytes  of  Siredon  pisci/ormis,  followed  the  technique  devised  by 
Eopsch  when  investigating  the  protoplasmic  reticulum  in  nerve-celk.J 
This  method  consists  in  submitting  the  material  to  the  prolonged 
action  of  osmic  acid.  The  author  used  various  strengths  of  osmic  acid, 
0  •  5-2  p.c,  in  aqueous  or  in  isotonic  salt  solution.  The  treatment  lasted 
from  I  day  to  10  days,  or  longer. 

Donaggio's  Method  of  Staining  Degenerated  Nerve-Fibre8.§ — A. 
Veneziani  employed  Donaggio's  methods  for  demonstrating  the  de- 
generation of  nervous  tissue  in  the  tentacles  of  Helix  pomatia.  Three 
varieties  are  described.  The  fixatives  used  were  Muller^s  fluid  and 
sublimate. 

A.  1.  Sections  20-30  ft  were  transferred  from  the  fixative  to 
alcohol,  and  thence  for  a  few  minutes  to  water.  2.  They  were  then 
stained  with  a  hsematoxylin-chloride  of  tin  solution  (aqueous  solution 
of  chloride  of  tin,  20  p.c. ;  aqueous  solution  of  haematoxylin,  1  p.c. ; 
equal  parts  of  the  two  solutions  are  mixed  and  kept  in  a  cool  dark 
place)  for  10-20  minutes.  3.  Decolorised  in  permanganate  of  pota^um 
0*25  p.c,  and  then  in  an  aqueous  solution  of  1  p.c.  oxalic  acid,  mixed 
with  an  equal  quantity  of  1  p.c.  aaueons  sulphite  of  soda.  4.  Wash  for 
a  few  minutes  in  water.    5.  Alcohol ;  xylol ;  balsam. 

B.  1.  Sections  20-30  ft  are  placed  in  aqueous  0*5-1  p.c.  hssma- 
toxylin  for  10-20  minutes.  2.  Saturated  aqueous  solution  of  neutral 
acetate  of  copper  30  minutes,  once  renewed.  3.  Decolorising,  etc.,  as 
in  A. 

C.  1.  The  material  was  transferred  from  the  fixative  to  70  p.c. 
alcohol  for  3  hours,  and  for  a  similar  time  to  absolute  alcohol.  2.  Im- 
bedding in  celloidin.     3.  Sections  30-40  ft  were  placed  for  20  minutes 

*  Quart.  Journ.  Micr.  Sci.,  1.  (1906)  pp.  383-433  (6  pis.). 

+  Anat.  Anzeig.,  xxix.  (1906)  pp.  236-41  (6  figs.). 

t  See  this  Journal,  1902,  p.  717.  §  Anat.  Anzeig.,  xxix.  (1906)  pp.  241-8. 
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in  1  p.c.  hsBmatoxylin.  4.  Deoolorising  in  15  p.c.  aqneous  solution  of 
perchloride  of  iron  for  a  few  minutes.  5.  Rapid  washing  in  hydro- 
chloric-acid-alcohol  (0-75  HCl  to  100  C,H«0).  6.  Absolute  alcohol, 
and  removal  of  celloldin  if  necessary.  7.  Clearing  in  xylol  or  cedar- 
wood  oil,  as  the  case  may  be. 

(8)  Outtinff.  inoludinff  Imbaddinir  and  Microtomes. 

Aceton-ParafSn  Imbedding  Method.*— A.  E.  Sitsen  has  tested  this 
method,  and  finds  that  for  diagnostic  purposes  it  is  of  value,  but  for 
demonstrating  the  finer  details  there  should  be  a  preliminary  fixation. 
Pieces  1-2  mm.  thick  are  placed  for  15-30  minutes  in  10  p.c.  formalin 
and  then  for  30  minutes  in  aceton.  After  this  they  are  placed  in 
paraffin  for  an  equal  length  of  time. 

Material  fixed  in  chromic  acid  salts  reauires  to  be  soaked  in  water 
for  24  hours.  The  method  is  also  available  for  alcohol-fixed  tissues. 
For  demonstrating  glycogen  the  material  should  not  be  fixed  before  it 
is  immersed  in  aceton  ;  fat  requires  to  be  blackened  by  osmic  acid,  as  it 
disappears  if  not  previously  fixed. 

Bapid  Method  of  Preparing  Large  Numbers  of  Sections.! — 
O.  C.  Huber,  after  alluding  to  the  difficulties  attending  the  preparation 
of  sections  for  large  clase^es,  describes  the  procedure  adopted  by  him, 
which  is  a  combination  of  the  warm  water  method  of  flattening  paraffin 
sections  and  the  Obregia-Gulland  method. 

The  fixed  and  dehydrated  tissues  are  impregnated  with  paraffin  in 
partial  vacuum.  Serial  sections  are  then  made  and  flattened  out  in 
warm  water  contained  in  a  tray  specially  devised  for  the  purpose. 
While  still  in  the  water,  or  in  a  sugar-dextrin  solution,  the  ribands  are 
floated  on  to  glass  plates.  On  removal,  the  plates,  covered  with  series  of 
sections,  are  drained  and  dried.  The  paraffin  is  then  removed  in  the 
usual  way  (heat  and  xylol),  after  which  the  plates  are  transferred  to 
absolute  alcohol.  The  next  step  is  to  cover  the  sections  with  the 
following  solution :  photoxylin  10,  absolute  alcohol  100,  ether  500. 
When  the  photoxylin  is  set  the  film  of  sections  is  removed  by  immersing 
it  in  water.  It  may  then  be  cut  up  into  any  desired  lengths,  and 
stained  and  mounted  in  the  usual  way. 

If,  however,  the  sections  are  required  for  future  use,  they  may  be 
removed  by  placing  the  plate  in  water,  and  then  rolling  the  film  round 
a  glass  rod,  and  afterwards  storing  the  rolls  in  80  p.c.  aJcohol. 

For  the  minute  details  of  the  procedure,  which  are  very  clearly 
given,  the  original  should  be  consulted. 

(4)  Staininff  and  Injeotinff. 

Staining  Piroplasma  Muris.} — H.  B.  Fantham  stained  fibns  of  the 
blood  and  smears  from  the  internal  organs  of  the  white  rat  by  various 
modifications  of  the  Romanowsky  method,  especially  a  combination  of 
the  methods  of  Laveran  and  Plimmer,  using  Bleu  Borrel,  ery  throsin,  and 

•  Centralbl.  Allgem.  Pathol,  u.  Pathol.  Anat.,  xvi.  (1905)  pp.  774-6. 
t  Zeitschr.  wisB.  Mikrosk.,  xxiii.  (1906)  pp.  187-96  (2  figs.). 
X  Quart.  Joum.  Micr.  Sci.,  1.  (1906)  pp.  493-516  (1  pi.). 
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tannin-orange.  Good  results  were  also  obtained  with  Leishman's  stain 
and  with  a  modification  of  Giemsa's  solution,  using  a  1  p.c.  aqueous 
solution  of  azur  ii.  and  0 '  1  p.c.  aqueous  solution  of  erythrosin  mixed  on 
the  slide  after  fixation  with  pure  methyl-alcohol.  ' 

Other  blood  films  and  smears  of  organs  were  fixed  with  a  mixture  of 
sublimate  2  parts  and  absolute  alcohol  1  part,  or  with  osmic  acid,  and 
then  stained  with  a  dilute  acidulated  solution  of  Delafield*s  hasma- 
toxylin  followed  by  eosin.  The  staining  is  slow,  at  least  24  hours  being 
necessary. 

Demonstrating  Segmentary  Organs  of  PolychflBte  Annelids.* — 
L.  Fage  attained  the  best  results,  in  his  researches  on  the  Polychsete 
AnneUds,  by  means  of  fine  dissection  under  the  Microscope.  In  order 
to  facilitate  the  operation,  the  ccelom  was  injected  with  indian  ink  or 
carmin,  or  by  treating  the  specimen  from  which  the  digestive  tube  had 
been  removed  with  a  very  duute  solution  of  neutral-red  in  sea-water. 

Control  observations  were  made  from  sections  of  material  fixed  with 
a  saturated  solution  of  sublimate  in  sea-water,  to  which  5-10  p.c.  acetic 
acid  were  added.  Benin's  and  Tellyesnicky's  fluids  gave  eqiiallv  good 
results.  For  special  purposes,  Lindsay's,  Flemming's,  and  Wferkel's 
flm'ds  were  usea.  Parafl&n  sections  were  made  in  the  usual  way,  and 
stuck  to  the  slide  with  a  t^  gelatin  solution  in  water.  The  stains 
used  werealum-carmin,  iron-hsematoxylin,  and,  after  osmic  acid  fixatives, 
magenta-red  or  safranin.  As  plasma  stains,  light  green  and  orange  6 
were  used. 

Special  methods  were  adopted  to  bring  out  the  reticulum  of  the 
phagocytic  organs  and  the  secretory  vesicles.  For  the  former  the  pieces 
were  macerated  in  a  weak  solution  of  bichromate  of  potassium,  or  in 
Merkel's  fluid. 

A  selective  staining  of  the  secretory  vesicles  was  obtained  by  treat- 
ing the  sections  after  the  manner  of  Weigert. 

Demonstrating  Chromatic  or  Nucleoid  arannles.f — ^N.  Loewenthal 
fixes  the  material  in  Flemming's  solution,  and  stains  the  sections  with 
piuraffin,  afterwards  decolorising  with  alcohol  acidulated  with  hydro- 
chloric acid. 

Zenker's  fluid  followed  by  hsematoxylin  and  eosin  was  also  used, 
except  for  the  cerebro-spinal  ganglia,  which  were  fixed  either  in  chrom- 
osmic-acetic  acid  or  in  Erlicki's  fluid  ;  staining  in  the  former  instance 
being  effected  with  safranin,  in  the  latter  with  picro-carmin  or  hsemato- 
xylin. 

Part  played  by  Sodium  Chloride  in  the  Silver  Impregnation 
Method.J — Ch.  Achard  and  M.  Agnaud  support  the  view  recently  pat 
forward  by  Quinton  that  the  reduction  of  the  silver  in  the  tissues  is 
due  to  the  presence  of  sodium  chloride  in  the  intercellular  spaces, 
and  the  formation  of  a  precipitate  of  sQver  chloride,  which  turns  black 
on  exposure  to  the  light.  The  authors  find  that  if  the  sodium  chloride 
be  removed  by  immersing  the  membrane  in  a  solution  of  sodium  sol- 

•  Ann.  Sci.  Nat.  Zool.,  iii.  (1906)  pp.  261-410  (2  pis.). 
t  Joum.  Anat.  et  Physiol.,  xlii.  (1906)  pp.  805-66  (1  pi.). 
t  Comptes  Rendus,  cxlii.  (1906)  pp.  1571-2. 
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phate  or  of  sugar,  it  is  no  longer  possible  to  impregnate  the  tissue ; 
and,  per  contra,  if  such  a  dechlorided  membrane  be  treated  with 
physiological  salt  solution,  the  tissue  is  then  as  effectively  impregnated 
as  is  fresh  membrane.  These  facts  explain  why  nervous  and  other 
tissues  often  fail  to  become  impregnated — they  have  been  accidentally 
dechlorided. 

Physiological  Ii\jection  for  Studying  Development  of  Enamel.'^ 
H.  Ganzer  studied  the  histogenesis  of  enamel  by  means  of  injections  of 
saturated  solutions  of  sulphindigotate  of  soaa.  Results  of  several 
experiments  are  given  in  tabular  form,  the  most  satisfactory  being: 
subcutaneous  injection  of  4  c.cm.  for  two  successive  days  followed 
after  an  interval  of  a  day  by  injection  of  a  similar  quantity  into  the 
peritoneal  sac.  The  animal  was  killed  after  the  lapse  of  three-quarters 
of  an  hour,  and  it  was  found  that  the  non-calcifi^  parts  of  the  teeth 
were  stained  deep  blue.  The  other  result  was  obtamed  by  injecting 
4  c.cm.  into  the  peritoneal  sac,  and  killing  the  animal  three-quarters  of 
an  hour  after.  In  this  case  the  non-calcified  parts  were  of  a  sky- 
blue  hue. 

Demonstrating  Nerves  in  Female  Genital  Tract.f — F.  Worthmann 
studied  the  nerves  and  nerve-endings  of  the  clitoris  and  vagina  by  the 
methylen-blue  method.  Pieces  of  quite  fresh  tissue  were  sectioned 
between  slips  of  elder-pith.  The  sections,  placed  on  a  slide,  were  treated 
with  3V  P-c.  methylen-blue  in  physiological  salt  solution  and  incubated 
for  about  10  minutes  at  85°.  If,  when  placed  between  two  slides,  they 
showed,  on  inspection  under  the  Microscope,  a  good  staining  of  the 
coarser  nerves,  they  were  transferred  to  7  •  5  p.c.  aqueous  solution  of 
molybdenate  of  ammonia  for  6-8  hours.  If  not  properly  stained,  they 
were  replaced  in  the  methylen-blue  solution  for  5-10  minutes,  and  then 
if  nothing  were  to  be  seen,  they  were  rejected. 

On  removal  from  the  molybdenate  solution  the  sections  were  washed 
in  frequently  changed  distilled  water  for  2-4  hours.  Some  sections 
were  then  very  rapidly  dehydrated  in  absolute  alcohol,  and,  after  xylol, 
mounted  in  balsam.  Other  sections  were,  on  removal  from  water,  cleared 
in  glycerin,  and  then  mounted  in  glycerin  jelly  (Beale's  formula). 

Demonstrating  the  Regeneration  of  Peripheral  Nerves.|  —  P. 
Krassin  demonstrated  the  centrifugal  course  of  regeneration  of  peripheral 
nerves  after  division  by  intra-vascular  injection  of  1  p.c.  methylen-blue 
in  physiological  salt  solution,  or  by  immersing  the  preparations  for  a 
period  in  weaker  solutions  (tV~"tV  P-^O  of  the  same  pigment.  The 
staining  was  fixed  either  by  means  of  a  saturated  aqueous  solution  of 
ammonium  picrate,  or  by  a  5-10  p.c.  aqueous  solution  of  molybdenate 
of  ammonium. 

Simple  Method  of  Staining  Spores.f — 0.  Orsz^g  mixes  up  the 
bacteria  in  a  drop  of  fluid  composed  of  J  p.c.  sodium  salicylate  4  parts, 

♦  Anat.  Anzeig.,  xxviii.  (1906)  pp.  436-42. 

t  Arch.  Mikrosk.  Anat.  m.  Entwikl.,  Ixviii.  (1906)  pp.122-36  (2  pis.). 

X  Anat.  Anzeig.,  xxviii.  (1906)  pp.  449-53. 

i  CentralbL  Bakt.  Orig.,  xli.  (1906)  pp.  397-400. 
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and  5  p.c.  acetic  acid  1  part,  on  a  clean  cover-glass.  The  size  of  the 
drop  must  be  small  so  that  the  film  dries  quickly,  after  which  it  is  fixed 
in  the  flame.  The  film  is  then  stained  hot  with  carbol-fuchsin,  after 
which  it  is  decolorised  with  1  p.c.  Hj  SO4  until  the  preparation  is  of  a 
pale  rose  colour. 

After  thoroughly  washing  with  water,  the  film  is  stained  with  1  p.c. 
aqueous  methylen-blue,  or  malachite  green,  for  2  minutes.  The  washed 
and  dried  film  is  mounted  in  balsam.  A  variation  of  the  method  may 
be  made  by  contrast-staining  and  decolorising  at  the  same  time  with  a 
saturated  solution  of  methylen-blue  in  1  p.c.  sulphuric  acid. 

Demonstrating  Negri's  Ck)rpu8cle8.* — Bohne  removed  from  the 
€omu  ammonis  pieces  ^-|  mm.  thick  and  placed  them  in  pure  aceton 
at  37°  for  30-45  minutes,  or  longer  if  the  brain  were  much  decomposed, 
until  they  were  firm.  The  pieces  were  then  immersed  in  liquid  paraffin 
(m.p.  55  )  and  kept  therein  at  60°  for  60-75  minutes.  The  sections 
were  removed  to  cold  water  to  which  some  gum  arable  had  been  added, 
and  when  placed  on  the  slide  were  dried  at  60°.  After  getting  rid  of 
the  paraffin  the  sections  were  stained  for  J-4  minutes  by  Mann's  method 
(35  c.cm.  1  p.c.  aqueous  methylen-blue  solution  -f-  85  c.cm.  1  p.c.  eosin 
solution  +  100  c.cm.  distilled  water).  After  washing  in  water  and  then 
in  water  and  alcohol  the  sections  were  treated  for  15-20  seconds  with 
30  c.cm.  absolute  alcohol  +  5  drops  of  1  p.c.  caustic  soda  solution.  The 
sections  were  then  washed  in  absolute  alcohol  followed  by  tap-water 
(1  min.)  and  then  by  water  slightly  acidulated  with  acetic  acid,  after 
which  they  were  rapidly  dehydrated  and  mounted  in  balsam. 

The  author  regards  the  presence  of  Negri's  bodies  as  diagnostic  of 
rabies,  but  expresses  doubt  as  to  their  parasitic  nature. 

Demonstrating  the  Striated  Membrane  in  the  Brythrooyte  of 
Salamander.f — F.  Meves  deposited  thin  films  in  a  moist  chamber  for 
various  times  (a  few  minutes  to  half-an-hour)  and  then  fixed  them  with 
weak  Flemming's  solution  (1  p.c.  chromic  acid  25  c.cm.,  1  p.c.  osmic 
acid  10  c.cm.,  1  p.c.  acetic  acid  10  c.cm.,  distilled  water  55  c.cm.)  to 
which  1  p.c.  salt  was  added.  After  washing  in  running  water  the  pre- 
parations were  stained  with  safranin  and  Delafield's  naematoxylin,  or 
with  Flemming's  triple  stain  (safranin-gentian-orange).  In  the  former 
case  the  films  were  treated  for  24  hours  with  1  p.c.  aqueous  solution  of 
safranin  followed  by  neutral  alcohol,  and  finally  by  the  haematoxylin  for 
6-12  hours.  In  the  latter  case  the  films  were  treated  according  to 
Flemming's  directions,  though  the  author  differentiated  for  half-an-hour 
with  oil  of  cloves  previous  to  mounting  in  balsam. 

Staining  of  Treponema  pallidum  Bchaudinn.^ — B.  Galli-Yalerio 
recommends  Giemsa's  solution  as  supplied  by  Grubler.  He  uses  solutions 
of  1 :  10  and  1 :  20  acting  from  5-20  hours.  The  Treponema  is  coloured 
red,  the  bacteria  and  spirilla  becoming  deep  violet. 

*  Zeitschr.  f.  Hygiene  u.  Infekt.,  lii  (1905)  p.  87  (1  pL).  See  .also  CentralbL 
Bakt.  Ref.,  xxxviii.  (1906)  pp.  220-1. 

t  Anat.  Anzeig.,  zzviii.  (1906)  pp.  444-7  (2  figs.). 
X  Centralbl.  Bakt.,  Ite  Abt.  Orig.,  xH.  (1906)  p.  745. 
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Apparatus  for  Staining  simultaneonBly  numerous  Mioroscopioal 
Seetions/ — ^N.  P.  Tischutkin  describes  with  a  wealth  of  detail  an 
apparatus  which  he  has  devised  for  the  simoltaneoos  treatment  of 
numerous  microscopical  sections,  and  of  fine  histological  objects  such  as 
embryos,  ova,  etc. 

The  apparatus  (fig.  78)  consists  of  a  couple  of  tubes,  both  having 
wide  lips  at  their  upper  ends.  The  outer  tube  E  has  a  circular  aper- 
ture 0  in  its  bottom,  the  diameter  of  the  aperture  being  less  than  that 
of  the  tube  J.  Between  the  lower  end  of  J 
and  the  bottom  of  E  is  interposed  a  circular 
piece  of  mica.  Around  the  neck  of  the  inner 
tube  J  is  a  caoutchouc  ring,  which  fits  tightly 
and  accurately  into  the  outer  tube  E.  The 
sections  are  placed  in  the  inner  tube,  and  the 
whole  apparatus  is  immersed  in  the  desired 
fiuid.  The  fluid  then  finds  its  way  into  the 
inner  tube,  and  never  rises  in  the  outer  tube 
above  0  *  5-1  cm.  The  fluid  can  be  removed 
by  tilting  up  the  mica  disk  with  a  needle. 
The  apparatus  is  stated  to  have  given  satis- 
faction. 

Buthenium-red  as  Test  for  Pectin.f — 
F.  Tobler,  after  alluding  to  the  properties 
of  ammoniacal  ruthenium  sesqui-chloride  as 
as  a  staining  reagent  for  pectic  substances,} 
acknowledges  its  value  in  that  capacity,  but 
shows  that  as  a  microchemical  test  for  pectin, 
its  vuliues  have  been  over-rated,  inasmuch 
as  it  is  capable  of  dyeing  other  substances 
than  pectin  and  its  derivatives. 

New  Method  of  Staining  Diphtheria 
Bacilli.§— P.  Gslesescu  finds  that  films  of 
B.  diphtheria  can  be  easily  stained  so  as  to 
give  a  positive  reaction  in  at  least  80  p.c.  of 
cases  by  the  foUowing  method.  Films  from 
blood-serum  cultures  are  stained  for  1  minute 
with  1  p.c.  gentian-violet  solution,  and  then, 
xkfter  washing  in  water,  are  treated  for  1 
minute  with  an  aqueous  solution  of  Bismarck 
brown  (0*2  p.c). 

Staining  Blood  and  Bacteria  with  Eo8in-Methylen-Blue.|| — 
O.  Spiegel  recommends  the  solution  suggested  by  May  and  Grunwald  for 
staining  blood-films.  He  finds  that  the  solution  also  answers  well  for 
bacteria  of  all  sorts.    It  is  made  by  mixing  1  litre  of  1  per  thousand 

*  Zeitschr.  wiss.  Mikrosk.,  zxiii.  (1906)  pp.  45-58  (1  fig.). 

t  Tom.  cit.,  pp.  182-6. 

X  See  this  Journal,  1898,  p.  563. 

I  Zeitschr.  wiss.  Mikrosk.,  zxiii.  (1906)  pp.  67-9. 

H  Centralbl.  Bakt.,  Ite  Abt.  Orig.,  xl.  (1906)  pp.  430-1. 
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eosin  and  1  litre  of  1  per  thousand  medicinal  methjlen-blue.  The  pre- 
cipitate is  carefoUj  filtered  and  washed  with  distilled  water,  and  then 
dissolved  in  0*25  p.c.  methjl-aloohol.  The  dried  bat  nnfixed  films  are 
stained  for  2  minntes  and  then  treated  with  distilled  water  for  1  minute, 
after  which  they  are  mopped  up  with  blotting  paper.  The  distilled  water 
should  be  perfectly  neutral. 

A.  Huisman  *  praises  Jenner's  stain,  as  it  gives  more  reliable  and 

satisfactory  results  than  other  methods.    He  has  devised  the  following 

modification.     He  mixes  equal  parts  0*175  p.c.  solution  of  solid  azur- 

blue  in  absolute  methyl-alcohol,  and  0*825  p.c.  solution  of  eosin  B.  A. 

'  Hochst  in  the  same  medium. 

The  mode  of  using  the  stain  is  the  same  as  in  the  original  method. 

Staining  SpirochSBta  pallida.t--F.  B.  M.  Berger  finds  Dahlia  a 
useful  reagent  for  staining  SpirocJieeta  pallida  {Treponema  pallidum). 
He  dilutes  4  c.cm.  saturated  alcoholic  Dahlia  solution  with  20  c.cm. 
distilled  water. 

Very  thin  films  are  fixed  for  5-10  minutes  in  absolute  alcohol  and 
then  dried.  The  films  are  then  treated  with  a  few  drops  of  Giemsa^s 
azur  ii.  solution  for  a  minute.  After  washing  in  water  they  are  dried 
and  passed  through  the  flame.  The  films  are  next  treated  with  a  few 
drops  of  the  above  described  Dahlia  solution  for  2-8  minutes.  After 
this  they  are  washed  in  tap-water,  dried,  rapidly  passed  through  the 
flame,  and  mounted  in  balsam.  Instead  of  D^ia,  gentian-violet  may 
be  used  ;  in  this  case  the  staining  is  somewhat  darker. 

B  A  L  A  z  B  Y,  D.— Znr  Olimmerteohnik. 

[Gives  a  modification  of  Heidenhain^s  method  of  treating  Beotions  for  class 
purposes.    See  this  Journal,  ante,  p.  110. 

Zeitschr,  wiss,  Mikrosk.,  xxiii.  (1906)  pp.  12-14. 

Pbowazek,  S.— Teohnik  der  Spirocliiite-Uiitersiiohuig. 

[A  resume  of  the  various  methods  employed  for  demonstrating  the  structure 
of  Treponema  pallidum,']  Tom,  cU,^  pp.  1-12. 

(6)  Kisoellaneous. 

Modification  of  ^chultze's  Clearing  Method4  —  E.  G.  Hill,  after 
describing  Schultze's,  Van  Wijhe's,  and  Lundvall's  methods  for  clearing 
embryos  and  other  anatomical  specimens,  details  the  procedure  adopted 
in  the  Johns  Hopkins  Anatomical  Laboratory. 

The  specimens  are  first  injected  with  Indian  ink  diluted  to  one-third 
its  commercial  strength.  The  addition  of  a  smaU  amount  of  weak 
ammonia  obviates  precipitation  of  the  medium.  The  injection  of  small 
embryos  should  be  carried  out  in  warm  water,  with  the  membranes  still 
intact.    All  unnecessary  tissue  should  then  be  removed. 

The  specimens  are  next  placed  in  95  p.c.  alcohol  until  completely 
shrivelled  (3-7  days).  They  are  then  removed  to  1  p.c.  KHO  until 
transparent  (4-48  hours).    After  this  they  are  placed  in  20  p.c.  glycerin 

♦  M6d.  et  Hygiene,  No.  4  (1906).    See  also  Brit.  Med.  Joum.  (1906)  ii.  Epit.  48. 
f  Mttnchen.  Med.  Woohenschr.,  I'JOe,  p.  1209.   See- also  Zeitschr.  wiss.  Mikroak. 
xxiii.  (1906)  pp.  224-6. 

X  BuU.  Johns  Hopkins  Hosp.,  xvii.  (1906)  pp.  111-15. 
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for  48  hours  more.  If  cleared,  they  are  immersed  in  upgraded  glycerins. 
If  not  clear,  they  are  placed  in  a  mixture  of  equal  parts  of  1  p.c.  EHO 
and  50  p.c.  ammonium  hydroxide  for  5-72  hours,  ^ext  they  come  into 
20  p.c.  glycerin  for  48  hours  or  more,  the  treatment,  as  ouUined  above, 
beii^  continued. 

Dj  following  this  method,  the  systems  of  bones,  cartilages,  arteries, 
veins,  lymphatics,  and  various  ducts,  can  be  demonstrated  in  a  trans- 
parent embryo,  or  in  large  sections  of  adult  tissue,  without  distortion  of 
the  structures. 

For  staining  the  skeletal  system,  it  is  advised  to  place  the  fresh 
specimen  in  95  p.c.  alcohol,  and  then  treat  for  24  hours  with  alum 
cochineal,  and  then  clear  with  1  p.c.  potassium  hydrate. 

Specimens  may  be  mounted  in  the  following  way :  Bemove  from  pure 
glycerin,  wipe,  and  quickly  wash.  Place  in  a  little  thick  gelatin,  and 
lay  on  a  warm  slide.  When  the  gelatin  has  hardened,  return  to  pure 
glycerin. 

Hicroscopie  Bstimate  of  Bacteria  in  Milk.* — F.  H.  Slack  advocates 
the  following  method  for  the  bacterial  estimate  of  milk.  The  sample  is 
centrifuged,  and  the  sediment  of  a  known  Quantity  of  milk  obtained  is 
emulsified  with  a  drop  or  two  of  sterilisea  water  and  spread  into  even 
smears  on  glass  slides,  previously  correctly  spaced  with  a  blue  pencil. 
The  observer  finds  a  representative  field  seen  through  a  ^V^h  oil  immer- 
sion, and  r^ards  it  as  a  nr^^^  dilution  plate,  each  coccus,  bacillus, 
etc.,  representing  a  colony  on  such  a  plate.  The  number  of  organisms 
in  the  field  multiplied  by  10,000  gives  approximately  the  number  of 
bacteria  per  c.cm.  in  the  sample  of  the  milk.  The  author  claims  that 
the  method  is  practical  for  certifying  milk  as  containing  less  than  50,000 
bacteria  per  ccm. ;  there  is  also  advantage  in  the  rapidity  of  the  method, 
and  in  the  possibility  of  examining  large  numbers  of  samples  without 
delay. 

Counting  Bacilli.t — W.  C.  Oram  writes  that  he  has  found  an  instru- 
ment, made  for  him  by  Alexander  and  Fowler,  of  Liverpool,  very  con- 
venient in  the  operation  of  counting  the  bacilli  engulfed  by  the  white 
blood  corpuscles  when  engaged  in  estimating  opsonic  indices  by  Wright's 
method.  The  apparatus  consists  of  two  dials — one  for  recording  the 
bacilli  and  the  other  the  corpuscles — the  dial  hand  moving  through 
one  division  of  the  dial  for  each  depression  of  the  attached  pedal. 
The  instrument  is  intended  to  be  placed  upon  the  floor  and  worked  by 
the  feet,  thus  leaving  both  hands  free,  the  one  for  focusing,  and  the 
other  for  the  manipulation  of  the  slide.  When  the  corpuscle  register 
reaches  50,  which  is  the  usual  number  to  observe,  a  bell  sounds,  indi- 
cating the  completion  of  the  count,  and  it  only  remains  to  take  the 
reading  of  the  other  dial,  which  will  give  the  number  of  bacilli  found. 
The  instrument,  he  thinks,  might  also  serve  for  the  taking  of  ordinary 
blood  counts,  one  dial  being  used  to  register  the  squares  of  the  hcemo- 
cytometer,  and  the  other  the  corpuscles. 

•  Technology  Quarterly,  xix.  (1906)  p.  37. 
t  Brit.  Med.  Joum.,  1906,  i.,  p.  1534. 
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New  Form  of  ^'  Container "  for  Use  in  Mnseoms  of  Boonomic 
Botany.* — G.  L.  Goodall  gives  the  following  details :  "  The  materialB 
are — 1.  Ijantern-slide  glass  of  best  quality  and  of  standard  size.  2. 
Strips  of  hard  wood  of  different  widtns,  ranging  from  ^m.  to  1  in., 
bnt  of  perfectly  uniform  thickness,  namely  ^  in.  for  the  widths  below 
i  in.,  and  ^  in.  for  the  widths  above  this.  3.  Strong  fish-glue  in  a 
liquid  form — that  which  comes  in  Dennison^s  tubes  has  proved  satisfac- 
tory. 4.  A  strong  solution  of  potassium  dichromate  or  a  20  p.c.  solution 
of  formalin.  5.  Hard  paraffin.  6.  Strong  binding  strips  well  made 
with  good  glue. 

**From  three  strips  of  the  wood  neatly  fastened  between  two 
thoroughly  cleaned  glass  slides,  one  procures  a  container  of  the  desired 
thickness.  This  is  filled  with  the  specimen  of  seeds  or  other  objects  and 
then  is  closed  by  placing  the  fourth  strip  in  position.  All  four  edges 
are  next  dipped  for  an  instant  in  the  solution  of  potassium  dichromate 
or  of  formalin,  in  order  to  render  the  glue,  after  drying  and  exposure  to 
the  sun,  wholly  unaffected  by  moisture.  If  preferred,  these  solutions 
may  be  put  on  with  a  brush.  When  the  fiUea  container  is  completely 
dry,  the  edges  are  placed  in  a  thin  layer  of  melted  hard  paraffin  and 
quickly  removed.  On  cooling,  the  excess  of  paraffin  is  carefully  scraped 
off,  and  the  binding  strips  are  then  applied.  The  prepared  container  is 
now  ready  for  instsdlation  in  any  exhibition  case.  Its  contents  are  proof 
against  invasion  by  moisture  or  any  museum  pests.  In  the  very  few 
instances  where  insects  have  been  subsequently  detected  in  the  container, 
a  small  hole  was  made  in  one  side  of  the  wood,  and  a  little  carbon 
disulphide  or  chloroform  thrown  in  by  a  medicine-dropper,  and  then  the 
hole  was  closed  by  a  bit  of  soft  wax.  In  no  case  has  it  been  found 
necessary  to  repeat  the  dose. 

"  When  the  specimen  is  a  powder  which  it  is  desired  to  show  in  a  thin 
layer,  it  has  been  found  well  to  proceed  in  a  different  manner.  First,  a 
flat  cell  is  made  by  cementing  with  glue  the  thinnest  strips  of  wood  on 
all  four  sides,  and  then  drying  the  whole.  Into  this  cell  the  powder  can 
be  put  in  a  perfectly  even  layer,  and  then  covered  carefully  by  the  other 
slide. 

"  Among  the  advantages  which  this  easy  method  possesses  are  the 
following :  economy  of  material,  absence  of  distorting  refractions  of  the 
container,  a  convenient  tablet  form  for  any  exhibition-case,  and  a  free 
space  for  labelling.  To  these  advantages  may  be  added  the  slighter  but 
not  unimportant  ones :  exposure  of  both  sides  of  the  specimen,  and 
security  against  damage  when  used  as  a  hand-specimen  for  class-work.^' 

New  Method  for  Detecting  Starch  in  Wheat  Flour.f — 0.  Oastine 
has  devised  a  sensitive  and  certain  method  for  detecting  the  adulteration 
of  wheat  and  other  flours  with  rice.  It  consists  of  impregnating  the 
suspected  flour  with  a  staining  solution,  drying  the  preparation  slowly, 
and  then  beating  it  for  a  few  minutes  at  a  temperature  of  110*^-130^, 
after  which  it  is  examined  under  the  Microscope  in  cedar  oil  or  in 
balsam. 

*  Amer.  Joum.  Sci.,  xxi.  (1906)  pp.  461-2. 
T  Comptes  Rendus,  oxlii.  (1906)  pp.  1207-10. 
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Various  pigments  are  ennmerated,  greens  and  blues  (0*05  p.c.  in 
«S8  p.a  alcohol)  being  the  most  suitable.  The  actual  stain,  however, 
appears  to  be  less  important  than  the  rest  of  the  technique.  By  this 
method  rice  starch-grains  are  distinguished  from  those  of  wheat  by  the 
distinct,  relatively  large  and  reddish  hilum. 

Simple  Formula  for  Hixing  any  Grade  of  Alcohol  Required.* — 
E.  W.  Berger  gives  the  following  :  Let  P  represent  the  grade  per  cent. 
of  the  alcohol  on  hand,  F  the  grade  per  cent,  reouired,  v  the  number  of 
volumes  of  water  to  be  added  to  one  volume  of  P  to  make  alcohol  F» 
and  X  the  number  of  volumes  of  P  we  desire  to  change  to  F.    Then 

X  +  VX 

From  this  we  get 

Fr=P-F 
and 

Microscopic  Slides  in  Drawers.f — B.  Inwards  writes  :  In  taking 
slides  from  the  drawers  in  which  they  are  kept,  there  is  often  some 
difficulty  in  getting  the  finger  under  the  edge  of  the  slide  so  as  to  lift  it 


Fio.  74. 

out.  This  is  especially  the  case  when  the  slide  nearly  fits  its  recess. 
The  sketch  (fig.  74)  shows  the  plan  I  have  adopted.  A  is  the  slide  in 
its  drawer ;  B  is  a  piece  of  silk  cord  ^  in.  in  diameter,  fastened  with 
seocotin  to  the  bottom  of  the  drawer  inside  and  at  '|  in.  distant  from 
the  front.  A  slight  pressure  at  C  raises  up  the  other  end  of  the  slide, 
which  can  then  easily  be  taken  out.  The  sketch  shows  the  slide  tilted 
up  ready  for  removal.  At  other  times  it  lies  nearly  flat  in  the  bottom 
01  the  drawer. 

Apparatus  for  Rapidly  Cleansing  Sand  and  Oravel.J— W.  Lorch 
has  devised  an  apparatus  (fig.  75)  for  cleansing  sand  and  gravel, 
material  so  often  required  in  botanical  researches.     It  consists  of  a 

♦  Ohio  Naturalist,  vi.  (1906)  pp.  352-3. 

t  English  Mechanic,  Ixxxiv.  (1906)  p.  18  (1  fig.). 

X  Flora,  xcvi.  (1906)  pp.  526-6  (2  figs.). 
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fitrong  zinc  cylinder  A,  having  funnels  B,  C,  at  the  lower  and  upper  ends. 
To  the  top  of  the  cylinder  is  soldered  a  circular  vessel  E,  with  overflow 
pipe  F.  The  lower  funnel  is  fitted  with  a  gas-tap  D,  and  the  whole 
apparatus  rests  by  means  of  three  legs  on  tne  top  of  a  wooden  box. 
Inside  the  box  are  fillets  for  the  support  of  shelves,  and  in  the  top  of 
the  box  is  a  large  circular  hole.  The  vessel  having  been  filled  with 
sand,  the  water-tube  is  connected  with  the  gas-tap,  and  when  the  latter 


Pig.  76. 

is  turned  the  water  bubbles  up  through  the  zinc  vessel.  When  the  sand 
is  clean  the  watet-tube  is  disconnected,  and  the  clean  sand  drops  through 
the  hole  into  a  suitable  vessel  placed  on  the  shelf  of  the  box. 

New  Method  of  obtaining  HsBmin  Crystals.*— Sarda  and  Oafifart 
refer  to  the  method  of  A.  Lecha-Marzo  for  detecting  blood.  This 
method  consists  in  treating  the  spots  with  a  solution  of  iodin,  pyridin, 
and  anmionium  sulphide.  The  authors  modify  the  forgoing  by  sub- 
stituting chlorin  and  bromin  for  iodin,  and  give  the  foDowing  pro- 
cedure. Place  on  a  slide  a  drop  of  blood  solution,  and  evaporate 
slowly  at  a  moderate  temperature.  Add  successively  a  drop  of  chlorin- 
water,  a  drop  of  pyridin,  and  a  drop  of  sulphide  of  ammonium,  and 
then  put  on  a  cover-glass.  With  a  magnification  of  500,  crowds  of 
crystals  of  chlorohaematin  will  be  seen.  The  size  is  variable,  the  shape 
is  rhomboidal,  and  the  colour  red  or  brownish-red.  Exposed  to  the 
action  of  air  the  crystals  do  not  keep  long ;  the  preparations  should 
therefore  be  ringed  round  with  balsam. 

The  authors  explain  the  production  of  the  crystals  by  supposing  that 
the  oxy-hsemoglobin  is  first  changed  into  alkahne  hsematin,  then  into 


Comptes  Kendus,  cxliii.  (1906)  pp.  251-2. 
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reduced  hsematin  or  hsemochromogen,  which  bj  the  action  of  the 
chlorin-water  becomes  chlorohsematin. 

Ammonium  sulphide  in  excess  was  found  to  favour  the  production 
of  hsemochromogen  crystals. 

BouviBB,  £.  L.— B^Mlto  0t  e<maer7atio&  dai  DiptteM  partienlUremfl&t  dat  atpioet 
qui  piqnent  poor  inoer  !•  nag. 

[Gives  a  lucid  account  of  how  to  collect,  mount,  and  preserve  biting  and 
blood-sucking  Diptera.] 

Gabnsb,  J.  B.,  &    W.  E.  Kino    Oermieidal  Aetion  of  Potaitiiim  Pemuui- 
ganate. 

[Experiments  showing  that  this  reagent  is  antis^tic  and  germicidal  in 
less  quantities  than  those  given  by  Miguel  and  Jftger.] 

Amer.  Chem.  Joum,,  zxxv.  (1906)  pp.  144-7. 


Metallography,  etc. 

Special  Brasses.* — This  valuable  contribution  to  the  study  of  alloys 
of  copper,  zinc,  and  a  third  element,  by  L.  Ouillet,  is  a  continuation  of 
his  previous  work  on  brasses,  f  When  the  third  element  is  introduced 
it  first  enters  into  solution  in  one  or  more  of  the  constituents  of  the 
copper-zinc  alioy.  At  a  certain  percentage  of  the  added  element  satura- 
tion is  reached  and  a  special  constituent  is  formed.  Below  this  saturation 
point  the  third  element  may  be  considered  as  equivalent  to  so  much 
zinc,  the  alloy  formed  having  properties  nearly  the  same  as  an  alloy  of  a 
definite  percentage  of  zinc  with  copper.  The  composition  of  the  copper- 
zinc  alloy  to  whidi  any  given  ternary  alloy  is  considered  to  be  equivalent, 
can  be  determined  by  microscopic  examination.  From  observations  of 
this  kind  on  alloys  containing  different  amounts  of  the  third  element 
the  coefficient  of  equivalence  can  be  calculated.  This  is  the  percentage 
of  zinc  to  which  1  p.c.  of  the  added  element  is  equivalent.  As  an  instance, 
take  an  alloy,  Cu  70  ;  Zn  28  ;  Al  2.  The  coefficient  of  equivalence  of 
aluminium  is  6.  The  alloy  therefore  may  be  considered  as  Cu  70 ; 
Zn  28  +  12.  Reducing  this  to  percent^e  composition,  it  becomes 
Cu  63  •  63  ;  Zn  36  •  37.  The  properties  of  a  ternary  alloy  are  not  iden- 
tical with  those  of  its  equivalent  copper-zinc  alloy. 

The  author  has  worked  out  the  application  of  this  law  in  detail  for 
a  large  number  of  brasses  containing  one  or  more  of  the  following 
elements :  aluminium,  manganese,  iron,  tin,  lead,  silicon,  magnesium, 
antimony,  phosphorus,  cadmium.  More  than  500  samples  were  examined. 
The  practical  work  on  the  alloys  included  determinations  of  (1)  micro- 
structure — tiie  etching  re-agent  employed  was  ferric  chloride  in  hydro- 
chloric acid ;  (2)  mechanical  properties — tensile,  shock,  and  hardness 
tests ;  (3)  forging  qualities,  hot  and  cold.  The  alloys  were  all  examined 
as  cast.  For  comparison  the  properties  of  the  copper-zinc  alloys  were 
determined.  Aluminium  and  manganese  will  dissolve  in  the  a  and  fi 
constituents  of  brass  in  large  quantities.  Coefficients  of  equivalence  are 
as  foUows  :  Al  =  6,  Mn  =  0*5,  Fe  =  0-9,  8n  =  2,  Pb  =1,  Si  =  10, 

*  Rev.  MetaUurgie,  iii.  (1906)  pp.  243-88  (59  photomicrographs), 
t  Op.  cit.,  ii.  (1906)  pp.  97-120. 

Oct.  17th,  1906  2  T 
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Mg  =  2.    In  general  when  several  elements  are  added  to  a  copper-zinc 
alloy,  each  acts  as  if  it  were  the  only  one. 

The  Alloys  of  Antimony  and  Tin.* — F.  E.  (Jallagher  has  inves- 
tigated the  freezing-point  cnrve  of  the  antunony-tin  alloys,  and  finds 
that,  contrary  to  Reinders'  conclnsions,  there  are  no  compounds  between 
these  two  metals.  The  four  solid  phases  are  four  sets  of  solid  solutions. 
Sixty-three  alloys  were  made,  of  different  compositions.  They  were 
annealed  at  temperatures  ranging  from  218°-560°  until  equilibrium 
was  reached,  and  examined  microscopically.  The  nature  of  the  phases 
was  thus  determined.  The  higher  the  temperature  the  more  rapidly  is 
equilibrium  attained.  The  etching  reagent  most  frequently  employed 
was  ferric  chloride  in  alcoholic  solution,  which  gave  good  preparations. 
Some  of  the  alloys  rich  in  tin  were  etched  by  being  made  the  anode  first 
in  1  p.c.  nitric  acid,  then  in  an  alkaline  solution  of  sodium  tartrate,  the 
latter  removing  the  black  deposit  first  formed. 

The  Tensile  Strength  of  Copper-Tin  Alloys.t— E.  S.  Shepherd 
and  G.  B.  Upton  have  studied  the  relationship  between  constitution  and 
physical  properties  of  the  bronzes.  The  complex  freezing  point  curve 
given  is  plotted  from  Heycock  and  Neville's  data,  modified  by  Shepherd 
and  Blough.  The  only  chemical  compound  in  the  alloys  containing 
more  than  50  p.c.  copper  is  OugSn.  Solid  solutions,  denoted  by 
a,  p,  y,  and  8  (formerly  thought  to  be  Cu^Sn),  are  the  other  constituents. 
By  chill  casting  an  alloy,  annealing  at  a  given  temperature  for  as  long  a 
time  as  may  be  necessary,  then  quenching,  the  structure  and  properties 
normal  at  that  temperature  may  be  determined.  Tensile  tests  were 
made  on  the  alloys  (1)  as  cast,  (2)  heated  for  a  week  at  54  »^  and 
quenched  in  water,  (3)  heated  for  a  week  at  400°  and  furnace  cooled, 

(4)  heated  to  about  650°  and  quenched.  The  test  pieces  were  cast 
to  shape  in  moulds  of  artificial  graphite,  which  give  an  excellent 
surface  on  the  casting.  Melting  was  carried  out  in  an  atmosphere  of 
illuminating  gas.  Occlusion  of  gas  and  oxidation  are  both  much  more 
serious  in  the  alloys  with  more  than  90  p.c.  copper  than  in  those  richer 
in  tin.  A  lengthy  table  of  results  of  tests  is  given.  Among  the  authors' 
main  conclusions  are  (1)  the  tensile  strength  of  bronzes  consisting  of 
pure  a  (87-100  p.c.  Cu)  is  little  affected  by  heat  treatment,  and  increases 
with  increased  tin  content ;  (2)  bronzes  with  74-87  p.c.  copper  are  much 
stronger  if  annealed  above  510°  than  if  annealed  at  a  lower  temperature  ; 
(3)  prolonged  annealing  tends  to  make  the  crystalline  structure  coarser, 
to  decrease  tensile  strength  and  to  increase  ductility  ;  (4)  the  strongest 
bronzes  contain  78-81  p.c.  copper  and  are  mixtures  of  a  and  P  crystals ; 

(5)  the  stress  strain  diagram  of  a  bronze  tensile  test  piece  shows  no 
failing  off  when  the  maximum  stress  is  reached.  Stress  increases 
steadily  till  the  piece  breaks.  The  stretch  takes  place  along  the  whole 
length  of  the  test  piece  :  there  is  no  local  contraction  as  with  iron  and 
steel. 

The  paper  is  of  value  not  only  for  the  facts  brought  to  light  but  also 

♦  Joum.  Phys.  Chem.,  x.  (1906)  pp.  98-8  (2  figs.), 
t  Op.  cit.,  ix.  (1905)  pp.  441-76  (7  figs.). 
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as  a  statement  of  the  general  principles  which  govern  the  relationship  of 
constitution  to  physical  properties  of  alloys. 

The  Iron  and  Steel  Magazine.*  —  This  Journal  (formerly  the 
*'  Metallographist ")  has  ceased  to  be  issued  as  a  separate  publication, 
having  been  taken  over  by  "Electrochemical  and  Metallurgical  In- 
dustry," with  which  it  is  now  incorporated.  It  is  a  matter  for  regret 
that  a  journal  which  has  rendered  such  excellent  service  in  the  advance- 
ment of  metallography  should  no  longer  be  published  separately.  The 
back  volumes,  all  of  which  we  believe  may  still  be  obtained,  contain 
much  of  the  valuable  literature  dealing  with  the  application  of  micro- 
scopy to  metals. 

Measurement  of  the  Blastio  Limit  of  Metals.f — Guillery  describes 
a  method  by  which  the  variations  in  electric  resistance  of  a  test-piece 
are  recorded  during  a  tensile  test.  A  current  of  25-30  amperes  per 
square  centimetre  of  section  is  passed  through  the  test-piece  and  a 
compensating  resistance.  A  galvanometer  is  so  connected  with  the  test- 
piece  and  r^istance  that  its  deflections  indicate  variations  of  resistance 
in  the  test-piece.  The  galvanometer  deflections  are  plotted  against  the 
loads,  the  elastic  limit  being  indicated  by  a  break  in  the  curve.  Consider- 
able differences  were  found  to  exist  between  the  results  obtained  in  this 
manner  and  the  figures  given  by  the  direct  measurement  of  strain  in  the 
usual  way.     H.  le  Chatelier  comments  on  the  results. 

Nickel-Chromium  Steel8.J — The  twenty-nine  alloys  examined  by 
L.  Guillet  had  the  following  analyses  (approximately). 

First  series  (9  steels)  : 
Carbon  0  •  2  p.c. 

Nickel   5  p.c,  chromium  3,  10, 20  p.c. 
„     12    „  „        3,10,20    „ 

„     30    „  „         3,10,20    „ 

Second  series  (9  steels)  :  carbon  0  *  8  p.c,  nickel  and  chromium  as  in 
first  series. 

Third  series  (5  steels)  :  carbon  0  •  3  p.c,  nickel  2  *  5  p.c,  chromium 
0*5-5  p.c. 

Fourth  series  (6  steels)  :  carbon  0  •  2  p.c,  nickel  5-6  p.c,  chromium 
0*5-6  p.c 

The  mictostructure  and  mechanical  properties  of  these  steels  are 
generally  such  as  might  be  inferred  from  the  properties  of  nickel  steels 
and  chromium  steels,  both  of  which  have  been  investigated  by  the 
author.  The  effect  of  the  chromium  is  added  to  that  of  the  nickel. 
The  following  percentages  are  equivalent:  1*65  carbon,  29  nickel, 
18  chromium.  Pearlitic  nickel  chromium  steels  are  harder  when  quenched 
than  pearlitic  nickel  steels  in  the  same  state,  y-iron  nickel  chromium 
steels  have  a  higher  elastic  limit  than  y-iron  nickel  steels. 

Etching  Velocity  of  Metallographic  ReagentsJ— A  number  of 
etching  reagents  investigated  by  Kourbatoff,||  chiefly  alcoholic  solutions 

*  Electrochem.  and  Met.  Ind.,  iv.  (1906)  p.  253. 

t  IWv.  MetaUurgie,  Ui.  (1906)  pp.  331-42. 

I  Tom.  cit.,  pp.  462-84  (17  photomicrographs).  §  Tom.  cit.,  pp.  426-7. 

H  See  this  Joumal,  1905,  p.  892. 
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of  organic  nitro  compounds,  were  fonnd  to  act  slowly  and  to  give  fine 
preparations.  A  relationship  was  observed  between  the  speed  of  etching 
and  the  degree  of  molecular  dissociation  of  the  liquid.  P.  Lejenne, 
following  up  this  point,  indicates  the  effect  of  viscosity  and  dielectric 
constant.  By  etching  exactly  similar  pieces  of  steel  under  identical 
conditions,  using  different  reagents,  the  etching  velocity  of  the  solutions 
may  be  compared ;  4  p.c.  solutions  of  picric  acid  in  acetonitrile,  pro- 
pionitrile,  methyl-alcohol,  and  ethyl-alcohol  were  compared ;  the  order 
given  is  that  of  their  activity,  the  last  being  Uie  slowest  in  etching. 
This  is  the  order  given  for  the  electric  conductivity  of  solutions  of 
sodium  chloride  in  these  liquids.  It  is  necessary  when  comparing  the 
etching  velocity  of  such  solutions  that  the  solvents  should  be  anhydrous, 
traces  of  moisture  increasing  the  iomsation.  A  method  of  photo- 
graphically recording  the  progress  of  etching  is  suggested. 

Iron-Nickel-Manganese-Carbon  Alloys.*  —  H.  G.  H.  Carpenter, 
R.  A.  Hadfield,  and  P.  Longmuir  eive  as  the  seventh  report  to  the 
Alloys  Research  Committee,  the  results  of  an  exhaustive  investigation  of 
the  properties  of  ten  alloys  containing  0*79  to  1*03  p.c.  manganese, 
0*4  to  0'52  p.c.  carbon,  nickel  varying  from  0  to  19*9  p.c.  The 
results  of  numerous  mechanical  tests  and  physical  measurements  are 
fulljr  set  out  in  tables  and  as  curves.  The  range  of  solidification  and  the 
critical  ranges  on  heating  and  cooling  were  determined.  The  lowering 
of  the  critical  range  on  cooling  is  fairly  uniform  up  to  4  p.c.  nickel. 
Further  increase  of  nickel  causes  a  change  of  character  in  tne  cooling 
curves,  the  critical  ranges  being  spread  over  a  wide  interval  of  tempera- 
ture. The  authors'  metallogra^c  results  agree  on  the  whole  with 
Guillet's.t  A  5  p.c.  solution  of  picric  acid  in  alcohol,  used  at  the  outset 
as  an  etching  reagent,  was  replaced  by  1  p.c.  nitric  acid  in  alcohol,  giving 
the  same  reralts  more  quickly.  The  alloys  were  examined  as  forged,  and 
after  being  thermally  and  mechanically  treated  in  various  ways ;  they  are 
classified  as  follows  : — 

Cast  aUoys     . .     0  to  5  or  6  p.c.  nickel  . .     PearUtic 

5  or  6  to  about  16  p.c.  nickel . .     Martensitic 
Over  16  p.c.  nickel      . .         . .     Polyhedral 
Forged  alloys . .     0  to  4  p.c.  nickel         . .  . .     Pearlitic 

5  to  20  p.c.  nickel  . .  . .  Martensitic 
No  evidence  for  the  existence  of  a  carbide  of  nickel  was  found.  The 
effect  of  mechanical  work  on  the  alloy  with  19  •  9  p.c.  nickel  was  to 
change  its  microstructure  and  cause  it  to  become  magnetic.  A  dark 
etching  constituent  was  produced.  The  alloy  previous  to  deformation 
gave  a  white  polyhedral  structure  on  etching.  The  polyhedral  structure 
is  restored  wholly  or  in  part  by  heating  at  900°  C.  J.  0.  Arnold 
criticised  the  authors'  method  of  taking  critical  range  curves. 

Peirce,  B.  O.— On  the  Permeability  and  the  Eetentiveneu  of  a  Xau  of  Fina 
Iron  Particles.  Proc.  Am.  Acad,  Arts  and  Sci,,  xlii.  (1906) 

pp.  87-91  (2  figs.). 

Osmond,  F.— French  Oontribntioni  to  the  Progress  of  Scientiilc  Xetallnrgy. 

[Recent  metallographioal  research  in  France  is  briefly  reyiewed  in  this 
paper.]  Bev.  MetdUwrgie,  iii.  (1906)  pp.  365-81. 

♦  Proc.  Inst.  Meoh.  Eng.,  1906,  pp.  867-969  (87  figs.) ;  discussion,  pp.  959-1041. 
t  Bull.  Soo.  de  I'Enc,  1903. 
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XII. — Some  Rotifera  of  the  Sikkim  Himalaya. 

By  James  Murray. 

Communicated  by  C.  F.  Rousselet. 

(Bead  October  17, 1906.) 
Plates  XVUl.  and  XTX. 

By  the  kindness  of  Mr.  N.  D.  F.  Pearce,  I  was  allowed  the 
privil^e  of  examining,  early  in  this  year,  1906,  a  large  series  of 
samples  of  moss  recently  received  from  India.  There  were  30 
packets  of  moss,  from  six  localities,  at  elevations  of  2000  to 
8000  feet. 

Mr.  Pearce  had  examined  the  moss  for  Oribatidse,  etc.,  and 
published  his  interesting  results  in  the  Journal  of  this  Society 
(1906,  p.  269).  I  understand  that  Mr.  Pearce  subjects  the  moss 
to  considerable  heat  in  the  course  of  his  examination,  and  was, 

EXPLANATION   OP   PLATE  XVm. 

Fig.  la. — Philodina  indica  sp.  n.     Dorsal  view. 
16.  „  „  Jaw. 

2a.  „        8qitamo8a  sp.  n.    Dorsal  view. 

26.  „  „        „  Jaw. 

3a. — CaXUdina  formosa  sp.  n.     Dorsal  view. 
36.  „  „        ,,        Jaw. 

4a.  „        multtspinosa  Thompson.    Variety. 

46.  „  „  „  Jaw. 

6a. — Adineta  longicomis  sp.  n. 
66.  „  „  „  Spurs. 

6c.  „  „  „  Antenna. 

Dec.  19th,  1906  2  u 
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therefore,  apprehensive  that  all  the  Rotifers  might  have  been 
destroyed.  In  this  I  was  agreeably  disappointed.  In  21  of  the 
packets  Sotifers  were  found,  and  in  all  but  one  of  these  the 
examples  were  living.  Of  Bdelloida,  31  species  were  recognised, 
and  of  Plo'ima,  5. 

Previous  experience  of  arctic,  antarctic,  and  European  Botifers 
had  disposed  me  to  expect  little  local  peculiarity  among  Bdelloid 
Eotifera  from  any  part  of  the  world.  The  Rotifers  from  India, 
however,  included  a  number  of  peculiar  species  not  previously 
known,  and  more  recent  work  on  mosses  from  another  hot  climate, 
British  Guiana,  showed  that  there  also  were  peculiar  species,  in 
one  instance  identical  with  an  Indian  species.  Of  the  31  Bdelloids, 
11  species  are  undescribed ;  of  these,  5  had  been  previously  dis- 
covered in  Europe  by  Mr.  Bryce,  5  are  here  described,  and  one  is 
reserved  for  further  study. 

Besides  the  31  species,  there  were  3  well-marked  varieties, 
which  are  here  named  and  described.  Most  of  the  known  species 
which  were  found  occurred  as  varieties  diflfering  more  or  less 
widely  from  the  types. 

No  Rhizota  and  few  Plo'ima  were  found.  These  do  not  survive 
desiccation  like  the  Bdelloids.  and  those  found  were  probably 
hatched  from  eggs. 

List  of  Species. 

Bdelloida. 

Philodina  indica  sp.  n.,  plate  XVIII.  figs,  la,  16. 

Specific  characters. — Large,  stout,  no  eye-spots;  corona  very 
broad,  exceeding  trunk,  disks  large,  with  central  papillae,  widely 
separated ;  length  of  antenna  equal  to  }  diameter  of  neck ;  jaws 
constricted  near  the  upper  margin,  teeth  3/3,  slightly  enlarged 
towards  the  points ;  foot  very  short,  three-jointed,  second  joint 
with  annular  swelling,  from  which  arise  the  short  conical  spurs ; 
vibratile  tags  small,  narrow  ;  toes  4. 

Length,  when  creeping,  430  fi,  diameter  of  corona  140  fi,  length 
of  jaw  22  fi. 

Although  at  a  first  glance  apparently  lacking  in  very  marked 
characters,  when  the  species  is  compared  with  the  rest  of  the  genus 
it  is  seen  to  be  sufBciently  well  characterised.  The  lack  of  eyes 
marks  it  oflP  from  the  majority  of  the  species.  The  parasitic  group 
(P.  laticeps,  P.  hamata)  is  distinguished  by  the  long  foot,  larger 
spurs,  dental  formula,  etc.  The  semi-loricated  group  (P.  alpium, 
P.  brycei,  P.  humerosa)  is  separated  by  the  thick  int^^ument  of 
the  trunk,  with  strong  longitudinal  and  transverse  folds.  The  only 
two  species  closely  approaching  P.  indica  are  P.  plena  (Bryce)  juid 
P.  vorcuc  ( Janson).     From  P.  vorax,  which  it  resembles  in  the  large 
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size  and  ample  corona,  it  differs  in  the  form  of  spurs  and  the  dental 
formula.  P.  plena,  which  has  somewhat  similar  spurs,  has  a  much 
smaller  corona,  teeth  2/2,  and  upper  lip  of  diflTerent  form. 

Structures  not  referred  to  are  as  normal  in  the  genus,  or  can  be 
best  seen  in  the  drawing. 

The  animal  is  transparent,  of  a  pale  yellowish  or  reddish  colour, 
the  skin-folds  broad  and  faint. 

Abundant  in  one  sample  of  moss,  the  dental  formula  was 
invariably  3/3,  so  this  number  may  be  considered  normal. 
Baghghora,  elevation  6000  ft. 

Philodina  squamosa  sp.  n.,  plate  XVIII.  figs.  2a,  26. 

Specific  characters. — Small ;  narrow  brown  eyes,  trunk  viscous, 
secretion  in  form  of  thin  irregular  oblong  plates,  defined  by  the 
longitudinal  skin-folds  and  the  division  of  the  segments,  corona 
moderate,  less  than  trunk,  disks  large,  with  moderate  sulcus. 
Antenna  as  long  as  diameter  of  neck,  or  longer.  Foot  short, 
three-jointed,  spurs  moderate  cones,  toes  four.     Teeth  2/2. 

In  size  like  P.  humerosa  (7),*  it  has  most  resemblance  to  the 
group  which  includes  that  species.  It  differs  from  the  three  species 
of  the  group  in  the  possession  of  eyes,  and  in  the  viscous  secretion. 
Each  plate  has  a  median  line,  and  looks  like  two  pages  of  an  open 
book.  The  secretion  is  easily  washed  off.  Owing  to  the  habit  of 
holding  the  disks  inclined  to  the  dorsal  side,  the  upper  lip  is  not 
properly  seen,  but  it  is  hoped  the  species  will  be  recognisable  from 
the  sketch  smd  description  given. 

Darjiling,  elevation  6000  ft.,  fairly  abundant  in  one  coDection. 

P.  dtrina  Ehr.  —  Abundfimt  in  collection  from  Darjiling, 
6000  ft.  Most  of  the  examples  were  destitute  of  colour,  but  a  few 
were  of  the  usual  colour.  The  spurs  were  somewhat  long  for  the 
species. 

P.  brevipes  Murray. — This  species  hatched  out  abundantly 
after  the  collections  had  been  mixed,  so  that  the  precise  locality 
cannot  be  known.  All  were  beautifully  hyaline  and  free  from 
parasites. 

P.  fiaviceps  Bryce  (4)- — ^^  two  coDections  from  Darjiling  and 
B^h^ora,  6000  ft. 

P.  vorax  Janson  (5). — In  two  samples  from  near  Darjiling, 
6000  to  6500  ft.,  fairly  abundant  in  one  of  them. 

Philodina  laticeps  Murray. — ^This   parasite  on  Crustacea  and 

Insects  was  found  in  one  sample  only,  from  Darjiling,  6000  ft. 

2  +  I 
It  had  more  teeth  than  the  type,  formula  — .  ^  . — ,  the  additional 

^^*  I  +  2  -I-  I 

teeth  slender.    The  host  was  not  found. 

*  The  figures  in  brackets  refer  to  list  of  literature  at  end  of  paper. 

2  U  2 
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Callidina  perforata  sp.  n.,  plate  XIX.  figs.  11a  to  lie. 

Specific  characters. — SmaD,  food  moulded  into  pellets,  inhabit- 
ing case  secreted  from  the  skin ;  case  brown,  shortly  oval,  with 
short  neck  and  slightly  expanded  mouth,  drawn  out  at  posterior 
end  into  a  short  tube,  which  is  bent  towards  the  dorsal  side, 
perforated  at  the  tip,  which  has  two  pointed  lips,  like  the  spout  of 
a  tea-pot.  Neck  long,  lower  lip  a  small  spout,  disks  strongly 
incUned  back,  rostrum  short,  antenna  equal  3/5  of  neck,  gullet 
short ;  teeth  5/5  or  4/4,  trunk  dorsally  plicate,  egg  elliptical. 

Having  some  affinity  with  (7.  angusticoUis,  it  yet  difiers  in 
almost  every  part  of  its  organisation.  The  remarkable  case  is 
quite  imique.  It  fits  so  closely  to  the  trunk  that  the  plicae  are 
seen  even  in  the  empty  case.  It  is  very  remarkable  that  the  open 
tube  at  the  posterior  end  is  turned  to  the  dorsal  side,  as  the  foot 
of  aU  Bdelloids  is  turned  to  the  ventral  side.  This  is  opposed  tx) 
the  idea  that  the  perforation  is  for  the  protrusion  of  the  toes,  and 
gives  colour  to  the  suggestion  of  Mr.  Bryce,  that  it  serves  solely  to 
get  rid  of  the  voided  pellets.  There  is  a  trace  of  lamination  at 
the  neck  of  the  case.  Empty  cases  usually  lack  the  ventral  wall 
of  the  trunk.  The  gullet  is  unusually  short  for  a  pellet-maker,  so 
that,  when  feeding,  the  jaws  are  well  out  of  the  case,  while  in 
C,  anffusticoUis  they  always  remain  in  the  central  trunk. 

Abundant  in  several  coDections  from  different  elevations  in  the 
Himalaya,  Darjiling  6000  ft.,  Sukvar  4000  ft.,  Singla  2000  ft. 

Callidina  angvsticollis  Murray,  var.  attenvxita  var.  n., 
plate  XIX.  fig.  9. 

Distinctive  chara^iters. — Animal  of  same  size  as  type,  but  case 
greatly  elongate  at  the  neck,  so  that  when  feeding  the  head  only 
is  exserted. 

(7.  angtcsticollis,  type  (fig.  10),  when  feeding,  has  the  head  far 
out  of  the  case,  the  greater  part  of  the  neck  also  showing  outside, 
the  case  in  fact  ceasing  at  the  base  of  the  neck.  In  the  variety 
oMenua^,  though  the  neck  is  no  longer,  the  case  extends  two 

EXPLANATION   OF   PLATE   XIX. 

Fig.  6a. — Callidina  crenata  var.  nodosa, 
„   66.  „  „        Jaw. 

„    6c.  „  „        Lateral  view  of  foot. 

„    7a. — Rotifer  longirostris  Janson  var.  fimbriata, 
„    76.  „  „  „  „  Section  of  neck. 

,1    7c.  „  „  „  „  Antenna. 

„     8.  „  „  „        Spurs  of  variety. 

„     9. — CaUtdina  angusticollis  var.  attenuata. 
»    10.  „  „  „  Type. 

„  11a.  „       perforata  8p.  n.    Case  in  dorsal  view. 

„  116.  „  „  Lateral  view  of  case. 

,,  lie.  „  „  Jaw. 
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segments  higher  on  it.  As  the  case  is  believed  to  be  secreted  by 
pores  scattered  all  over  the  portion  of  the  trunk  to  be  protected, 
the  elongation  indicates  a  great  physiological  change.  Two  seg- 
ments of  the  neck  must  possess  these  pores,  which  in  the  type 
produce  no  secretion.  While  many  cases  are  smooth  and  evenly 
tapering,  some  are  distinctly  bent  at  each  of  the  extra  neck- 
segments,  the  portion  below  the  lower  bend  being  exactly  like  the 
type  case. 

Extremely  abundant  in  one  collection  from  Baghghora,  6000  ft. 
Many  were  seen  feeding.  Type  also  frequent  in  many  of  the 
samples. 

C.  crenata  Murray  (7),  var.  nodosa  var.  n.  (plate  XIX.  figs.  6a 
to  6c). — Distinguished  from  the  type  by  the  very  large  size  of  the 
tubercles.  These  are  about  eight  times  the  diameter  of  those  of 
the  type.  Only  eight  rows  were  counted  in  the  length  of  the  trunk. 
They  give  the  animal  a  remarkable  appearance.  It  is  likely  to 
prove  of  specific  rank,  but  as  it  has  not  been  seen  to  feed,  and  I 
have  detected  no  other  peculiarity,  I  prefer  to  provisionally  unite 
it  with  C.  crenata.  The  bosses  on  the  rump  are  as  in  the  type, 
but  they  are  obscured  by  the  large  size  of  the  adjoining  tubercles. 
In  one  sample  only,  Gokdhara,  3000  ft. 

Callidina  aspera  Bryce  (/). — Frequent  in  the  two  coDections 
from  the  greatest  elevation,  Darjiling  6500  ft.,  andSinihul  8000  ft 

C.  lata  Bryce  (7). — The  spurs  were  more  acuminate  and  blunter 
than  in  the  type.     Abundant  in  one  sample  from  Sinihul,  8000  ft. 

C.  leitgebii  Zelinka  (?). — A  few  examples  from  two  stations  at 
6000  ft.,  Darjiling  and  Baghghora,  are  referred  to  this  rather  ob- 
scure species. 

C.  microcephala  Murray  {8). — One  or  two  examples  only  from 
Darjiling,  6000  ft. 

Callidina  formosa  sp.  n.,  plate  XVII  I.  fig.  3a,  36. 

Specific  characters, — Large,  elongate,  colour  reddish,  trunk  and 
first  foot-joint  covered  with  hemispherical  processes  of  uniform 
size,  regularly  arranged  in  longitudinal  rows.  Corona  moderate, 
disks  with  central  papillae.  Upper  lip  of  two  elevated  roxmded 
processes,  meeting  in  the  middle  line.  Collar  very  prominent,  a 
prominent  lateral  fold  overhanging  the  neck.  Length  of  antenna 
equal  half  diameter  of  neck.  Teeth  2/2.  Foot  of  four  joints,  spurs 
acuminate,  blunt,  slightly  separate  at  base;  toes  three.  Food  not 
moulded  into  pellets.  Egg  elliptical,  with  a  rounded  projection  at 
each  pole.  Length  480/a,  diameter  of  corona  77/a,  of  neck  50/a, 
centre  of  trunk  94/a,  across  jaws  without  wings  36/a,  length  of  jaw 
32/t,  across  spurs,  point  to  point  23/a,  tubercles  5-7/a. 

Closely  related  to  C,  hahita  Bryce  {2\  the  only  species  with 
which  it  need  be  compared.     The  general  form,  corona,  upper  lip, 


642  Transactions  of  the  Society, 

spurs,  and  egg,  are  all  exactly  as  in  that  species.  The  points  of 
difference  are  the  tubercled  skin,  more  prominent  coUar,  and 
especially  the  hanging  "  dewlap "  at  the  side  of  the  head,  over- 
hanging the  first  neck  segment.     Other  structures  are  normal. 

Very  abundant  in  moss  from  Darjiling,  elevation  6000  ft. 

Callidina  qtuxdricomifera  Milne  (6). — Abundant  in  many  col- 
lections. In  most  of  these  it  was  of  a  very  large  size,  with  strongly 
stippled  skin.  The  skin  of  the  trunk  is  very  firm  and  retains  its 
form  after  death,  when  the  softer  extremities  have  decayed,  forming, 
in  fact,  a  kind  of  lorica.  In  these  skins  the  stippling  becomes 
perforation.     The  teeth  are  very  broad. 

C.  papillosa  Thompson  (10). — Found  at  three  stations,  Sinihul, 
Darjilmg,  and  Baghj:hora,  but  rare  compared  with  the  next  species. 

C.  mtUtispinosa  Thompson  (10). — One  of  the  commonest  species 
in  all  the  localities.  The  tjrpe  was  rare,  but  there  were  a  great 
many  varieties,  differing  in  the  size,  number,  and  form  of  the 
spines,  some  approaching  C.  papillosa.  The  extreme  varieties 
would  have  been  considered  as  of  specific  rank,  but  the  great 
number  of  intermediate  forms  made  it  impossible  to  give  even 
yarietal  names  to  them. 

The  commonest  variety  is  figured  (plate  XVIIL  figs.  4a,  4b), 
The  spines  are  few,  the  principal  anterior  and  lateral  ones  have 
very  thick  bulbose  bases  and  short  points.  The  short  spines  on 
the  pre-anal  form  little  fimbriate  combs  as  in  P,  spinosa  Bryce. 
Teeth  4/4 ;  size  small. 

Another  variety  (not  figured)  has  all  the  anterior  spines  reduced 
in  size,  and  those  on  the  pre-anal  very  conspicuous  and  single. 

A  thiid  variety  has  the  lateral  processes  on  the  anterior  edge  of 
the  trunk  expanded  into  broad  ovate  bodies,  all  the  other  anterior 
and  lateral  processes  short  and  thick. 

A  fourth  variety  has  all  the  spines  as  short  as  in  C,  papillosa, 
but  still  acute,  and  the  skin  not  papillose. 

C.  plicata  Bryce  (1). — This  occurred  as  a  variety,  of  reddish 
colour,  with  the  pre-anal  processes  inconspicuous.  The  first  foot- 
joint  had  a  dorsal  prominence  at  the  posterior  margin,  not  quite  a 
boss.  Close  above  the  spurs  is  a  similar  dorsal  projection  of 
smaller  size.  Otherwise  typical.  Darjiling,  Baghghora,  and 
Gokdhara. 

Callidina  habita  Bryce  (^), — This  species  and  the  variety 
C,  hullata  Murray  (9)  were  found  in  the  mixed  collection,  so  the 
precise  locality  is  not  known.  The  variety  is  precisely  like  tlie 
examples  from  Loch  Treig. 

G,  muscvlosa  Milne  (6), — At  Baghghora  were  found  several 
examples  which  I  refer  doubtfully  to  this  species.  The  species 
seems  to  have  much  resemblance  to  C,  symbiotica. 

Rotifer  longirostris  Janson  (6). — The  type  and  several  varieties 
were  common  in  nearly  all  the  collections.  The  type  was  commonly 
much  encrusted  with  extraneous  matter,  and  in  some  examples 
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grains  of  sand  were  so  regularly  arranged  along  the  skinfolds,  with 
larger  pieces  at  prominent  angles,   that  it  seemed  as  though  the. 
animal  had  some  power  of  selection. 

Var.  fimbriata  var.  n.  (plate  XIX.  figs.  7a  to  Tc), — The  anterior 
portion  of  the  trunk  is  expanded  into  a  large  ruff.  The  longitudinal 
skinfolds  from  this  ruff  to  the  pre-anal  segment  are  fimbriate  with 
little  close-set  processes,  which  are  very  large  at  the  more  pro- 
tuberant segments,  the  ruff,  the  next  segment  to  it,  the  fourth 
central,  and  the  pre-anal.  These  processes  are  apparently  the  result 
of  a  secretion,  but  their  definite  form  and  symmetry  of  arrange- 
ment are  remarkable.  The  processes  on  the  neck,  at  each  side  of 
the  antenna,  are  large  and  bifid. 

A  variety  (fig.  8)  has  the  spurs  short,  widely  divergent,  and 
free  from  the  stippling  which  characterises  the  type. 

Rotifer  vulgaris  Schrank. — One  example  was  found  in  the 
mixed  collection,  so  that  precise  locality  and  elevation  are 
unknown. 

Adineta  vaga  Davis. — Variety  minor  Bryce,  which  is  said  to 
be  Davis's  type,  found  at  one  station,  Gokdhara,  3000  ft.,  variety 
major  Bryce,  Sinihul,  8000  ft.,  and  Darjiling,  6000  ft. 

A.  longicomia  sp.  n.  (plate  XVIII.  figs.  5a  to  he), — Small, 
rather  short,  form  similar  to  that  of  A.  vaga  Davis  (type  =  var. 
minor  Bryce).  Spurs  relatively  longer  than  in  any  of  the  other 
species  (about  -j^^th  of  total  length),  very  slender  and  acute, 
separated  by  a  short,  straight  interspace.  Head  and  rostrum  of 
peculiar  form,  best  seen  in  the  figure  (5a).  Length  about  300  /a, 
spurs  18 1£.  The  detail  of  the  rostrum  was  not  fully  made  out, 
but  its  form  is  as  shown.     Abundant  at  Gokdhara,  3000  ft. 

PLOIBdA. 

Furcularia  rectangularis  Glascott. — One  example,  Darjiling, 
6000  ft. 

Stephanope  tenellus  Bryce  (3)  (for  figure  see  9,  plate  v.,  fig.  19). 
— One  example,  Gokdhara,  3000  ft.  Broader  than  usual  in  the 
middle  of  the  trunk,  making  the  general  form  rhomboid. 

Cdurus  leptus  Gosse. — In  the  mixed  collection,  abundant. 

Monostyla  lunaris, — Frequent  in  samples  from  Baghghora. 

Brachionus  urceolaris  Ehr. — In  mixed  collection,  one  example. 

Besides  these  five  species,  there  were  two  species  of  Diaschizay 
and  two  of  Monostyla,  which  I  was  unable  to  identify, 
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XI 1 1. — Note  on  an  Early  Criticism  of  the  Abbe  Theory. 
By  A.  E.  CoNBADY,  F.E.A.S.,  F.E.M.S. 

{Read  Odober  17th,  1906.) 

The  study  of  Abbe's  collected  papers  directed  my  attention  to  a 
contribution  on  microscopical  tlieory  by  Dr.  E.  Altmann,*  then 
Prosector  at  the  University  of  Leipzig,  which  appeared  in  the 
year  1880. 

This  paper  deals  with  the  optics  of  the  human  eye,  of  the 
telescope,  and  of  the  photographic  camera,  as  well  as  with  the 
theory  of  the  Microscope,  and  represents  an  attempt  at  bringing 
all  these  under  one  universal  rule,  viz.  that  their  images  are  com- 
posed of  "  diffusion  disks,"  formed  according  to  Helmholtz's  theory 
of  1873,  which  latter,  it  may  be  remembered,  appeared  immediately 
after  Abbe's  famous  paper  of  the  same  year. 

Helmholtz  had  assumed  that  the  Microscope  objective  waa 
completely  filled  with  light,  and  arrived  at  the  size  of  tiie  spurious 
disk  and  the  consequent  limit  of  resolution  on  that  assumption. 
Altmann,  who,  as  a  practical  microscopist,  knew  that  this  condition 
is  hardly  ever  fulfilled  in  actual  practice  where  only  a  part,  and 
often  a^  very  small  part,  of  the  objective  is  fiUed  with  direct  light,^ 
tried  to  extend  the  Helmholtz  theory  so  as  to  include  these  cases. 
For  this  purpose  he  pointed  out  that  the  incident  light  is  refracted, 
reflected,  and  diffused  by  the  structural  elements  of  the  object,  and 
that  the  light  is  thus  spread  out  sufficiently  to  more  or  less  com- 
pletely fill  the  otherwise  dark  space  surrounding  the  direct  light  in 
the  aperture  of  the  objective  as  seen  when  looking  down  the  tube. 
He  does  not  attempt  a  rigorous  solution  of  the  problem  of  com- 
puting the  form  of  the  spurious  disk  under  these  conditions,  i.e. 
when  the  light  is  of  different  intensity  in  different  parts  of  the 
aperture ;  he  assumes  that  it  does  not  differ  very  much  from  the 
size  and  nature  found  by  Helmholtz  for  a  uniformly  filled  objective. 
He  only  states  (page  164  of  his  paper)  that  when,  owing  to  regular 
diffraction  by  the  object  —  as,  for  example,  with  Pleurodgma 
aagviatum — the  light  is  broken  up  into  distinct  maxima,  then  the 
*?purious  disk  will  be  the  same  as  if  we  looked  at  a  point  of  light 
through  a  telescope  with  a  correspondingly  per/orated  screen  in 
front  of  it. 

Altmann's  theory  thus  tries  to  account  for  the  image  under  all 
conditions  on  Helmholtz's  basis,  viz.  that  each  point  in  the  object 

•  Zur  Theorie  der   Bilderzeugung.      Archiv  fiir    Anatomie    u.  Physiologie,. 
anatomisohe  Abteilung,  1880,  pp.  111-184. 
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is,  in  the  image,  represented  by  a  more  or  less  modified  spurious 
disk,  and  that  the  image,  therefore,  is  built  up  of  a  continuity  of 
overlapping  spurious  disks,  precisely  as  the  telescopic  image  of  the 
sun,  a  star-cluster,  or  a  nebula. 

For  the  Abbe  theory  Altmann  has  little  but  smiles  and  sneers ; 
it  is,  however,  only  just  to  remember  that  he  hail  only  the  exceed- 
ingly brief  and  fragmentary  account  of  it  in  the  paper  of  1873  to 
base  his  opinion  upon  ;  and  when  this  is  borne  in  mind,  there 
seems  some  excuse  for  Altmann's  verdict  that  Abbe  had  based  very 
broad  claims  on  very  little  evidence.  He  raises  various  objections, 
as,  for  instance,  that  even  where  there  is  dif&action  by  the  object 
{which  in  general  he  denies),  it  is  only  necessary  to  use  a  full  cone 
of  illumination  in  order  to  smother  the  difi&action  spectra  in  a 
flood  of  direct  light ;  and  tries  to  clinch  matters  by  describing  (on 
page  165  of  his  paper)  an  experiment  with  the  aerial  image  of  a 
gating  which,  he  considers  self-evident,  cannot  produce  any  dif- 
fraction spectra,  and  which,  nevertheless,  forms  a  perfect  image 
when  viewed  through  the  Microscope.  At  the  present  time  the 
chief  interest  in  this  paper  of  Dr.  Altmann  lies  in  the  fact  that  it 
drew  an  immediate  and  characteristically  vigorous  reply  from 
Professor  Abbe.* 

Abbe  here  departed  from  the  purely  experimental  style  of  his 
first  communication,  and  for  the  first  (and,  unfortunately,  last) 
time  insisted  on  the  difiference  between  self-luminous  objects  and 
those  illuminated  from  a  separate  source  of  light,  and  pointed  out 
how  this  difference  was  the  real  distinction  between  his  theory  and 
that  of  Helmholtz. 

For  the  first  time  it  was  made  clear  to  those  acquainted  with 
the  undulatory  theory  of  light,  that  the  "  difiraction  theory  "  was  a 
necessaiy  and  inevitable  deduction  from  the  fundamental  principles 
of  the  accepted  theory  of  light. 

Only  light  from  the  same  luminous  point  is  in  that  condition 
of  a  permanent  phase-relation  which  must  be  fulfiUed  if  any  r^ular 
co-operation  between  the  several  portions  of  light  passing  through 
An  objective  is  to  be  possible.  Before  applying  the  theory  of 
Helmholtz — and,  still  more,  elaborations  of  it — it  must  therefore  be 
proved  that  the  light  emanating  from  any  one  point  in  the  object 
is  in  this  condition.  This  proof  is  impossible,  for  an  examination 
of  the  conditions  prevailing  in  the  Microscope  shows  that  an 
entirely  opposite  state  of  affairs  prevails :  different  points  in  the 
object  receive  light  from  the  same  point  in  the  necessarily  more  or 
less  distant  source  of  light,  whilst  any  one  point  in  the  object 
receives  light  from  different  luminous  points,  which  is  therefore 
incapable  of  co-operating  in  the  manner  assumed  by  Helmholtz, 
and  before  him  by  Airy. 

*  Uber  die  Grenzen  der  geometrischen  Optik  :  Sitzungsberichte  der  Jenaischen 
OeseUschaft  fur  Medizin  und  Naturwissenschaft,  1880,  pp.  71-109. 
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Abbe,  moreover,  dealt  with  a  number  of  other  points  raised  by 
Altmann,  smd  pointed  out  his  errors ;  it  is  interesting  to  note  among 
these  the  case  of  the  aerial  image  of  a  grating ;  here  Abbe  points 
out  that  the  original  grating  produces  di^raction  spectra,  and  that 
these,  as  well  as  the  direct  light,  are  refracted  by  the  lens  forming 
the  aerial  image,  and  thus  supply  this  latter  with  cm  exactly  similar 
set  of  diffraction  spectra.  He,  moreover,  insists  that  when  the 
same  experiment  as  described  by  Altmann  is  made  with  a  white-hot, 
and  therefore  really  self-luminous  grating,  totally  different  results 
are  obtained. 

For  this  Society  there  is  a  further  interest  in  Altmann's  paper, 
inasmuch  as  it  obviously  represents  a  singularly  complete  antici- 
pation of  a  paper  read  before  it  more  than  twenty  years  later 
by  Mr.  J.  W.  Gordon.  Altmann's  modified  diflftision-disks  are 
completely  identical  with  Mr.  Gordon's  "  antipoints,"  and  it  will 
be  noted  that  even  the  arguments  employed  are  very  similar  in 
many  cases.  It  is,  of  course,  not  even  remotely  suggested  that 
Mr.  Gordon  had  plagiarised  Dr.  Altmann — it  merely  shows  once 
more  how  two  minds  may  work  in  exactly  the  same  way,  although 
perfectly  independently. 

In  conclusion,  I  may  say  that  Altmann  published  two  brief 
attempts  at  a  reply  to  Abbe's  rejoinder :  in  the  "  Archiv,"  in  which 
the  original  paper  appeared,  the  first  of  these  replies  is  to  be  found 
in  the  volume  for  1 880,  the  second  in  that  for  1882 ;  the  point 
which  Abbe  had  put  in  the  forefront — ^the  difference  between  a 
self-luminous  object  and  one  illuminated  from  a  distance — is  not 
even  mentioned  in  either  of  these  replies ! 
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NOTE. 

Notes  on  the  Markings  of  the  Wing-scales  of  a  certain  Bviterjly. 

By  Dr.  Alfred  C.  Stokes. 

In  this  Journal  for  August,  1895,  Mr.  Alfred  Letherby,  F.RM.S., 
published  a  paper  entitled  "  Notes  on  the  Podura  Scale,"  in  which 
he  says  that  this  scale  is  formed  of  two  membranes :  "  one  a  deli- 
cate hyaline  membrane  from  which  the  stalk  extends ;  and  one  a 
denser  (optically)  brownish  membrane  superimposed  upon  the 
other.  The  latter  is  perforated  all  over  in  the  form  known  as 
exclamation  marks."  And  he  presents  photographs  to  substantiate 
his  contention. 

While  every  observer  of  the  Podura  scale  has  probably  seen 
the  appearances  that  he  pictures  and  describes,  the  explsmation 
seems  to  be  original  with  Mr.  Letherby.  And  from  what  I  have 
recently  observed  on  the  scales  of  another  insect,  if  I  may  judge 
from  analogy,  Mr.  Letherby's  interpretation  is  correct. 

For  a  number  of  years  a  slide  labelled  "  Butterfly's  wing  dust," 
has  been  in  my  possession,  but  until  recently  it  has  not  been 
examined  with  any  care.  I  have  no  knowledge  as  to  the  history 
of  the  slide,  nor  the  origin  of  the  wing-scales.  This  is  to  be 
regretted,  as  a  further  supply  would  be  desirable,  since  the  struc- 
ture of  the  scales,  while  rather  more  complicated  than  that  described 
by  Mr.  Letherby,  in  regard  to  the  Podura  scale,  is  important  when 
considered  in  connection  with  his  interpretation. 

These  special  wing-scales  are  formed  of  three  distinct  mem- 
branes, of  which  the  upper  and  the  lower  bear  longitudinal  ribs, 
between  which  both  membranes  are  distinctly,  even  conspicuously 
perforated  by  minute  apertures  arranged  in  rows  more  or  less  hori- 
zontal. Some  of  the  scales  in  the  preparation  have  the  two 
margins  accidentally  turned  upward,  so  that  both  membranes  may- 
be readily  examined.  Others,  accidentally  torn,  show  the  postage- 
stamp  fracture  with  equal  distinctness. 

The  longitudinal  ribs  appear  to  be  externally  directed  folds  or 
elevations  of  both  membranes.  Those  on  one  surface  pass  around 
the  stem-bearing  end  of  the  scale,  and  are  continuous  with  the 
corresponding  ribs  on  the  other.  The  perforations  cease  at  a  con- 
siderable distance  from  the  posterior,  or  stem  end,  so  that  in  that 
region  the  membranes  show  no  markings,  except  these  ribs,  and, 
in  certain  instances,  several  oblique -folds  or  wrinkles. 

The  third  membrane  is  intermediate  between  the  two  perfor- 
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ated  surfaces,  and  is  structureless.  It  appears  to  be  connected 
with  the  upper  and  the  lower  membranes  at  the  front,  and  at  the 
two  lateral  margins  of  the  scale,  but  not  at  the  posterior  extremity, 
to  which  it  does  not  fully  extend,  stopping  short  of  that  margin  by 
a  considerable  interval.  Its  function  seems  to  be  to  stififen  and  to 
support  the  two  perforated  membranes,  which  are  so  exceedingly 
delicate,  and  so  susceptible  to  injury,  that  the  process  of  mounting 
them  in  balsam  has  in  many  instances  stripped  them  from  the 
structureless  basement  membrane,  leaving  it  beoe  and  conspicuous, 
with  only  a  few  perforated  fragments  scattered  over  its  surface. 

Trenton,  New  Jbbsey,  U.S.A. 
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ZOOLOGY. 

VEBTEBBATA. 

a.  Embryoloffy.t 


Origin  of  Sex-Cells  of  Chr3r8emy84— Bennet  M.  Allen  finds  in 
Ghrysemys  marginata  the  first  appearance  of  primitive  sex-cells  in  the 
hypoblast  at  the  edge  of  the  area  pellucida,  in  a  zone  extending  on  each 
side  from  a  point  opposite  the  anterior  portion  of  the  pronephros,  to  a 
point  behind  the  embryo. 

They  migrate  within  the  endoderm  to  a  point  immediately  below  the 
notochord,  from  which  a  large  proportion  of  them  continue  upward  in 
the  mesentery.  The  great  majority  of  these  reach  the  sex-gland  primor- 
dium  in  the  peritoneum  on  each  side  of  the  root  of  the  mesentery. 

In  both  ovary  and  testis,  many  of  the  sex-ceUs  are  carried  into  the 
sex-cords,  where  they  give  rise  to  spermatogonia  in  the  testis,  and 
probably  degenerate  in  the  ovary.  In  the  testis  most  of  the  sex-oells 
come  to  be  in  the  sex-cords,  while  in  the  ovary  the  majoritv  remain 
in  the  germinal  epithelium,  there  to  become  oogonia.  Those  that 
remain  in  the  peritoneum  of  the  testis  degenerate. 

The  sex-ceUs  lie  among  the  peritoneal  ceUs,  but  are  not  derived  from 
them.  No  essential  differences  in  origin  or  character  were  to  be 
observed  between  oogonia  and  spermatogonia. 

History  of  Division  Centres  in  Fertilisation.S — K.  Eostanecki 
has  inquired  into  the  question  of  the  origin  of  the  division  centres  of 
the  first  segmentation  spindle  in  fertilisation.  For  research  material  he 
used  Myzostoma  glabrum,  and  from  his  results  here  and  from  other 

*  The  Society  are  not  intended  to  be  denoted  by  the  editorial  "  we,"  and  they 
do  not  hold  themselves  responsible  for  the  views  of  the  authors  of  the  papers 
noted,  nor  for  anv  claim  to  novelty  or  otherwise  made  by  them.  The  object  of 
this  part  of  the  Journal  is  to  present  a  summary  of  the  papers  as  (ictually  pub^ 
lished,  and  to  describe  and  illustrate  Instruments,  Apparatus,  etc.,  which  are 
either  new  or  have  not  been  previously  described  in  this  country. 

t  This  section  includes  not  only  papers  relating  to  Elmbryology  properly  so 
called,  but  also  those  dealing  with  Evolution,  Development,  Reproduction,  and 
allied  subjects. 

X  Anat.  Anzeig.,  xzix.  (1906)  pp.  217-^6  (15  figs.). 

§  Arch.  Mikr.  Anat.,  IxviU.  (1906)  pp.  359-431  (2  pis.) 
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somceB  he  oonclades  that  in  the  fertilised  egg  of  all  Metazoa  the  cen- 
trioles  of  the  first  segmentation  spindle  are  the  direct  descendants  of  the 
centriole  introduced  by  the  spermatozoon.  Contrary  views  are  due  to- 
too  limited  observations ;  the  time  of  appearance  of  the  sperm  centrum 
is  very  variable  and  is  apt  to  be  missed,  and  the  figure  of  the  sperm 
radiation  may  vary  from  the  moment  of  origin  to  the  time  of  complete 
formation  of  the  spindle. 

Impregnation  and  Fertilisation.* — E.  Bataillon  has  made  experi- 
menfas  with  the  ^gs  of  Felodytes  fntnctatus  brought  into  contact  with 
spermatozoa  of  Wma,  BufOy  and  Triton.  In  one  case  the  eggs  of 
Felodytes  were  impregnated  by  spermatozoa  of  Triton  alpestris^  and 
underwent  irregular  s^mentation,  the  peculiarities  of  which  are 
described.  The  same  spermatozoa  had  the  same  results  on  the  ova  of 
Bu/o  ealamita.  In  both  cases  the  impregnation  was  followed  by  a 
degeneration  of  the  spermatozoon ;  in  the  abnormal  development  the 
stock  of  chromatin  is  derived  from  the  female  pronucleus.  Impreg- 
nation has  a  physiological  role  distinct  from  that  of  amphimixis. 

Trophoblast  of  the  Placenta.t — Etemod  finds  that  in  Homo,  many 
Primates,  and  many  other  mammals,  the  ovum  rapidly  penetrates  the 
epithelium  of  the  uterus,  and  encapsules  itself  in  the  mucosa,  surround- 
ing itself  with  a  thick  syncytial,  epithelial  envelope,  formed  from  the 
ectoderm.  This  trophoderm  or  trophoblast  persists  throughout  the 
whole  period  of  gestation,  and  its  history  is  briefly  outlined.  Chorionia 
villi  grow  into  the  trophodermic  epithelial  mass;  the  trophodermic 
lacanse  nearest  the  chorion  dilate,  and  become  reservoirs  of  maternal 
blood  ;  the  deep  plasmodial  layer  of  the  trophoderm  bordering  the 
chorion  gives  rise  to  two  layers — one  of  distinct  cells  and  one  syncytial ; 
the  peripheral  layer  of  the  trophoderm  continues  to  proliferate  con- 
tinuously, and  gives  rise  to  more  or  less  extensive  plasmodial  or  syncytial 
prolongations ;  one  part  of  the  superficial  plasmodial  layer  adheres  to- 
the  uterine  wall  at  the  "  Haft-Zotten." 

Absorption  of  the  Tolk  in  Anguis  fragilis.} — Ludwig  Oohn  finds 
that  in  the  slow-worm  shortly  before  hatching,  the  residue  of  the  yolk- 
sac  hangs  in  the  body-cavity  connected  only  with  the  mesenteric  veins. 
The  assimilation  of  the  yolk  occurs  in  the  epithelial  cells  of  the  folia  of 
the  yolk-sac  wall,  which  it  enters  in  diffuse  form,  uniting  again  into 
largrer  spherules.  In  structure  and  disposition  the  folia  resemble  those 
of  iMceria. 

Oastmlation  of  Homed  Toad.§— Charles  L.  Edwards  and  Clarence 
W.  Hahn  have  studied  embryos  of  Phrynosoma  cornutum  Harlan.  It  is 
not  viviparous,  as  usually  stated,  but  lays  its  eggs  (up  to  25)  in  nests 
formed  in  a  chamber  at  the  end  of  a  tunnel  which  the  female  burrows. 
The  general  process  of  gastrulation  ib  similar  to  that  in  other  reptiles, 
but  there  are  some  striking  differences.  The  egg  stands  in  closer  relation 
to  the  lower  Vertebrates  than  any  other  amniote,  in  that  the  protoplasmic 

•  Comptes  Rendus,  cxlii.  (1906)  pp.  1361-3. 
t  Arch.  Sci.  Phys.  Nat.,  xxi.  (1906)  pp.  639-41. 
X  Zool.  Anzeig.,  xxx.  (1906)  pp.  429  40  (6  figs.). 
§  Amer.  Joum.  Anat.,  v.  (1906)  pp.  331-61  (16  figs.). 
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pole  of  the  egg  seems  less  encambered  with  yolk  ;  the  blastodenn  at  least 
is  so  elevated  that  processes  going  on  in  it  are  quite  as  independent  as  in 
the  amphibian  egg.  Among  other  points  of  interest,  it  may  be  noted 
that  there  is  practically  no  evidence  in  Phrynosoma  that  either  the 
chorda  or  hypoblast  contributes  anything  toward  the  origin  of  the 
mesoblast. 

Terminology  of  Organs  in  Various  Conditions  of  Bevelopment.* 
J.  H.  Schaffner  has  made  a  useful  attempt  towards  greater  precision 
of  terminology.  An  "incipient"  organ  is  one  in  its  first  stages  of 
development  in  the  life  of  the  individiml,  and  "  incept "  is  proposed  as  a 
synonym  for  primordium  or  anlage.  A  "  nascent "  organ  is  one  at  the 
beginning  of  its  evolution.  A  "vestigial"  organ  is  one  which  was 
normally  developed  in  the  past  history  of  the  race,  but  which  has 
become  permanently  reduced,  never  developing  completely  in  an 
individual  An  "abortive"  organ  is  one  normal  in  the  species,  but 
which  has  failed  to  reach  full  development  in  the  indiviaual.  An 
** atrophied"  organ  is  one  which  is  normal  in  the  species  and  fuUv 
developed  in  the  individual,  but  which  has  become  reduced  through 
pathological  conditions  or  through  disuse.  Imperfectly  developed  or 
reduced  organs  of  all  types  may  be  called  rudimentary.  A  "  rudimentary  " 
organ  is  one  in  an  initial,  incipient,  or  incomplete  state  of  development ; 
or  one  that  has  become  reduced  either  in  the  history  of  the  race  or  of 
the  individual.  "  Atavistic  "  organs  are  such  as  show  in  the  individual 
a  return  to  some  ancestral  type.  "  Retrogressive "  organs  are  such 
as  are  passing  from  a  higher  to  a  lower  or  less  perfectly  developed 
condition  or  state  of  organisation.  "Abnormal"  organs  are  those 
which  deviate  from  the  usual  type  in  some  extraordinary  way.  A 
"  malformed  "  organ  is  an  unusual  growth  due  directly  to  some  external 
condition  in  the  life  of  the  individual.  "Transformed"  organs  are 
such  as  show  a  change  in  the  individual  or  the  race  from  one  type  of 
structure  or  function  to  another.  "  Insect  wings  are  probably  trans- 
formed gills,"  the  author  says.  "  Juvenile  "  organs  appear  in  the  young, 
but  are  absent  in  the  adult. 

Movements  of  Snake  Spermatozoa.t— H.  Adolphi,  continuing  his 
observations  on  the  movements  of  spermatozoa,  finds  that  in  the  adder, 
as  in  many  other  forms,  the  spermatozoa  swim  against  a  current.  Rates 
of  50-80  ft  per  second  were  observed.  The  habit  of  moving  against 
currents  doubtless  helps  in  the  ascent  of  the  oviduct. 

Bevelopment  of  the  Retina  in  the  Salmon.^ — G.  M.  Fiirst  dis- 
tinguishes three  chapters  in  the  development  of  the  retina.  (1)  The 
cylindrical  epithelium  stage  ;  (2)  the  differentiation  stage  ;  and  (8)  the 
growth  stages  in  which  the  rods  and  cones  are  formed.  Each  of  these 
stages  is  described  in  detaiL  The  first  stage  is  marked  by  cell-multiplica- 
tion ;  the  second  by  the  integration  and  displacement  of  cells ;  the  third 
by  the  growing  out  of  the  terminal  organs  of  the  visual  cells  (rods  and 
<x)nes),  and  by  changes  in  the  shape  and  size  of  all  the  retinal  cells. 

*  Ohio  Naturalist,  vi.  (1906)  pp.  641-4. 

t  Anat.  Anzeig.,  xxix.  (1906)  pp.  148-61. 

i  Acta  Univ.  Lund.,  xl.  (1904,  received  1906)  pp.  1-46  (2  pis.). 
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Bzperimental  Stadies  in  Bevelopment  of  Eye  and  Nasal  Cavity* 
B.  T.  Bell  has  performed  a  number  of  delicate  experiments  on  frog 
embryos,  such  as  removing  half  the  anterior  brain  and  optic  vesicle, 
turning  the  optic  vesicle  round,  making  the  normally  inner  pole  lie 
outwards,  implantation  of  the  optic  vesicle  of  another  embryo,  and 
such  like.  Some  of  the  conclusions  deduced  from  the  results  which 
followed  are  that  a  small  eye  may  develop  in  place  of  one  removed  ;  the 
retina  may  certainly  be  regenerated  in  very  young  embryos  after  removal 
of  its  entire  anlage  ;  a  typical  lens  (with  lens  fibres  and  epithelium)  may 
be  formed  (1)  from  the  pigment  layer  of  the  retina ;  (2)  from  the  brain 
tissue  of  another  embryo ;  (8)  from  the  ectoderm  dorsal  to  the  mid-brain 
region ;  (4)  from  the  cord  of  ectodermal  cells  forming  the  primordium 
of  the  nasal  organ.  From  analogous  experiments  the  evidence  indicates, 
though  it  does  not  definitely  prove,  that  the  nasal  primordium  develops 
independently  of  both  brain  and  pharynx,  and  that  its  connection  with 
th^e  organs  is  brought  about  later  by  stimuli  arising  after  the  various 
structures  have  come  into  relation  with  each  other. 

Development  of  Thyroid  in  Bdellostoma  stouti.f— C.  R.  Stockard 
finds  that  the  thyroid  arises  as  a  long  trough-like  anlage  extending  over 
a  relatively  long  gut  area,  a  form  probably  related  to  the  number  of  the 
gills  and  the  extent  of  area  occupied  by  them.  Later,  the  trough 
becomes  a  more  or  less  continuous  chain  of  cell-groups,  as  if  the  body 
of  the  trough-like  evagination,  after  pinching  away  from  the  pharynx 
floor,  had  begun  to  break  down  or  disintegrate  into  small  groups  of 
cells.  The  nuclei  of  all  the  cells  in  the  thyroid  tissue  are  much  larger 
and  stain  more  deeply  than  those  of  the  mesenchyme  cells  among  which 
they  lie.  In  an  embryo  just  hatched  the  thyroid  is  seen  to  be  in 
almost  the  adult  condition.  It  consists  of  diffusely  scattered  alveoli 
below  the  phamix  and  above  the  median  branchial  artery.  The 
manner  in  which  the  groups  of  cells  produce  the  alveoli  is  strikingly 
analogous  to  the  way  in  which  the  morula  of  a  holoblastic  egg  passes 
into  the  hollow  blastula  stage.  There  is  nothing  in  the  development  of 
the  thyroid  in  Bdellostoma  to  suggest  a  paired  origin  for  this  organ. 

Primitive  Occipital  VertebrcB.t — R.  Froriep  discusses  the  question 
of  the  homdlogy  of  the  occipital  "  Urwirbel "  of  the  Amniota  and  of  the 
Belachii,  the  problem  as  to  the  correspondence  of  the  cranio-vertebral 
boundaries  in  the  different  vertebrate  groups.  It  appears  that  in 
Amniota  and  also  in  Selachii  there  is  a  long  embryonal  period  in  which 
only  three  occipital  somites  persist,  but  these  very  distinctly.  These 
are  the  three  necessary  for  the  formation  of  the  posterior  part  of  the 
h^  in  Selachii,  and  the  persistence  in  highly  developed  forms, 
especially  the  Mammalia,  of  tluree  occipitoblasts,  is  held  to  warrant  the 
assumption  that  the  two  sets  of  structures  are  the  same.  The  con- 
clusion drawn  is  that  they  still  appear  in  higher  Vertebrates,  because 
throughout  the  whole  range  of  descent  they  have  always  been  utilised  in 
oocipitalisation. 

♦  Anat.  Anzeig.,  xxix.  (1906)  pp.  186-94  (2  figs.). 

t  Tom.  oit.,  pp.  91-9  (8  figs.). 

J  Op.  cit.,  xxviL  (1906)  Erganzungsheft,  pp.  111-20. 
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Species  and  Varieties :  their  Origin  by  Mntation* — Hugo  de 
Vries  has  dven  a  Inminons  exposition  of  his  discoveries  and  conclnsions. 
Some  of  the  salient  features  are  sununed  up  in  an  American  review  of 
the  worL 

Linnsean,  or  collective  species,  are  abstract  averages  of  a  number 
of  types.  It  is  often  necessary  to  segregate  off  from  these  a  number  of 
elementary  species.  These  are  contrasted  with  varieties  in  that  they 
differ  in  more  than  one  respect,  and  possess  qualities  which  are  dis- 
tinctly new.  A  variety  may  be  based  on  a  single  quality,  more 
frequently  negative  than  positive.  Varietal  characters  represent 
physiolo^cal  units,  appearing  and  disappearing  singly.  In  crossing 
varieties  all  the  characters  are  paired,  and  the  progenv  follow  the 
Mendelian  law  of  splitting.  Such  crosses  may  be  termed  bisexual,  to 
contrast  them  with  the  unisexual  crosses  of  elementary  species  which 
result  in  constant  hybrids.  Sports  originating  from  varieties  do  not 
introduce  anything  really  new.  The  wide  range  of  variability  in 
"  eversporting  varieties  "  is  due  to  the  presence  of  mutually  excluding 
characters,  by  reason  of  which  the  forms  swing  from  one  extreme  to  the 
other.  In  most  eases,  however,  latency  of  the  more  or  less  absent 
character  not  being  complete,  there  are  intergrading  forms,  and  thus 
such  sports  are  not  really  new. 

In  his  careful  cultivation  experiments,  notably  with  (Enothera 
lamarckiana,  de  Vries  found  that  markedly  distinct  forms  or  mutants 
may  suddenly  arise,  and  may  continue  to  breed  true  for  successive 
generations.  These  new  elementary  species  arise  abruptly  without 
intermediate  steps.  New  forms  spring  lateraUy  from  the  main  stem. 
New  elementaiT  species  attain  their  full  constancy  at  once ;  they  are 
produced  in  a  large  number  of  individuals ;  they  may  occur  in  nearly 
all  directions.  Some  new  strains  arising  by  mutation  are  to  be  ranked 
as  variations.  '^  The  great  difference  between  this  and  the  Darwinian 
theory  of  the  origin  of  species  is  that  here  we  have  new  forms  which 
are  to  be  recogni^  as  specifically  distinct,  arising  in  perfectly  constant 
form,  by  sudden  leaps,  or  more  properlv  mutations,  rather  than  by  con- 
tinuous slow  variations.  This,  and  the  fact  that  many  individuals, 
whole  species  indeed,  are  mutating  simultaneously,  must  profoundly 
modify  the  Darwinian  concept." 

b,  Hlatoloflry. 

Tapetum  of  Abramis  brama.t — S.  Exner  and  H.  Januschke  have 
studied  the  changes  in  the  pigment-epithelium  of  the  retina  of  this  fish 
under  different  conditions  of  illummation.  In  darkness  there  is  a 
definite  change  of  shape — the  thread- like  or  club-like  processes  are 
shortened,  and  their  content  of  f usdn  and  guanin  undergoes  rearrange- 
ment. The  granules  of  the  former  migrate  backwards  between  the 
granules  of  the  latter,  and  accumulate  in  the  basal  region  of  each  cell. 

♦  Species  and  Varieties,  their  Origin  by  Mutation.  By  Hugo  de  Vries. 
Edited  by  D.  T.  MacDougal.  Chicago,  1905,  xviii.  and  847  pp.  See  also  Review 
by  H.  M.  R.,  Amer.  Nat.,  xxxix.  (1906)  pp.  747-61. 

t  S.B.  Akad.  Wiss  Wien,  cxiv.  (1905)  pp.  69a-714  (1  pi.). 
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The  goanin  granules  are  moved  forwards.  There  is  an  intricate 
protoplasmic  mechanism. 

In  darkness  the  cones  are  ahnost  inaccessibly  inclosed  by  the 
tapetom-mass,  while  the  rods  are  freely  exposed  and  have  behind  them 
the  reflecting  guanin-mass.  The  rods  are  the  essential  percipient 
elements  in  twi%ht  vision. 

In  the  day  the  cones  are  contracted,  apposed  to  the  membrana  limi- 
tans  externa,  fully  exposed  to  the  light.  Behind  them  lies  the  tapetum 
dajrkened  with  mixed  pigment,  which,  like  the  chorioideal  pigment  in 
other  animals,  hinders  the  diffusion  of  the  light,  and  increases  localisa- 
tion at  the  expense  of  intensity.  The  rods  are  unrecognisably  imbedded 
in  the  opaque  mass  of  fuscin  and  guanin,  hardly  accessible  by  the  light. 
The  cones  are  the  essential  percipient  elements  of  broad  daylight  vision. 

Histology  of  Optic  Nerve.* — J.  T.  Graydon  has  carried  out  some 
researches  on  the  origin  and  development  of  the  epiblastic  trabecule 
and  the  pial  sheath  of  the  optic  nerve  of  the  frog.  Illustrations  are 
also  given  of  variations  in  the  epiblastic  trabeculse  in  the  developing 
optic  nerve  of  mouse,  chick,  trout,  and  dogfish. '  It  is  shown  that  the 
trabecnise  are  entirelv  epiblastic  in  origin,  and  that  the  nerve  fibres 
lie,  throughout  the  whole  of  their  course,  in  the  optic  stalk,  within  the 
membrana  Umitans  externa,  on  the  outside  of  wnich  the  connective- 
tisBue  layer  of  the  pial  sheath  is  gradually  formed.  Three  functions  are 
performed  by  the  cells  of  the  optic  stalk,  viz. :  (1)  they  conduct  the 
nerve  fibres,  which  in  their  turn  resolve  the  constitution  of  the  cells  of 
the  stalk  so  that  they  (2)  provide  the  nerve  fibres  with  a  supporting 
framework,  which  (8)  provides  the  whole  interior  of  the  optic  nerve 
with  an  elaborate  system  of  minute  lymph  channels. 

Histological  Changes  in  Pancreas.f — S.  Tschassownikow  has  tried 
the  effect  of  binding  the  pancreatic  ducts  as  a  contribution  to  the  solution 
of  the  problem  of  the  islets  of  Langerhans.  The  gland  tubuli  perish  and 
the  islet  cells  are  undoubtedly  preserved.  There  is  alteration  of  their  size 
&nd  form,  which  is,  however,  dependent  on  the  growth  of  the  connective 
tissue.  Further,  it  is  asserted  that  the  islets  are  incapable  of  -being 
transformed  into  zymogen-containing  elements  as  so  many  authors 
afllrm. 

Canals  of  Glandular  Epithelium.^— W.  Rubaschkin  has  studied 
die  submaxillary  gland,  the  glands  of  the  stomach,  and  the  pancreas 
with  reference  to  the  intracellular  ducts,  the  so-called  secretory  capilla- 
ries. These  clear  ducts  are  transitory  variable  appearances  due  to  the 
coalescence  of  vacuoles  containing  fluid  secretion. 

Epidermis  of  Lepadogaster.§ — F.  K.  Studni6ka  describes  the 
gland  cells — "saccular  serous  glands"  and  "mucous  cells" — in  the 
epidermis  of  this  Teleostean,  and  the  quite  unique  cuticular  structure  of 
the  suctorial  disk. 

♦  Quart.  Joum.  Mior.  Sci ,  1.  (1906)  pp.  479-92  (2  pis.), 
t  Arch.  Mikr.  Anat.,  Ixvii.  (1906)  pp.  768-72  (1  pi.), 
i  Anat.  Anzeig.,  xxix.  (1906)  pp.  209-16  (6  figs.). 
§  Tom.  cit.,  pp.  132-44  (12  figs.). 
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Epithelium  of  Human  Epididymis  * — R.  Ikeda  finds  that  both  the 
ciliated  and  non-ciliated  cells  of  the  coni  vasculosi  are  secretory ;  there 
is  here  no  other  special  glandular  organ .  The  ciliated  cells  arise  from  the 
non-ciliated  ;  and  at  the  same  time  the  central  corpuscles  (diplosomes) 
as  Benda  has  described,  increase  and  grow.  There  is  evidence  that  the 
diplosomes  serve  for  regeneration  of  the  cilia.  The  transition  from  vasa 
efferentia  to  vas  epididymis  is  gradual.  The  cylinder  cells  of  the  vas 
epididymis  are  not  genuine  ciliated  cells,  but  secreting  cells ;  their  hair^ 
Hkc  tufts  serve  to  conduct  the  secretion,  and  in  this  function  it  appears 
the  contents  of  the  nucleus  share.  The  diplosome  of  the  duct  epithe- 
lium lies  immediately  under  the  cell  surface,  or  rather  deeper  in  the 
cell-body  ;  between  it  and  the  tuft  there  is  no  connection.  The  central 
corpuscle  is  to  be  sought  exclusively  in  this  diplosome. 

Non-Nucleated  Blood  Corpuscles  in  VertebrateB.t  —  G.  S.  Engel 
has  found  non-nucleated  red  blood  corpuscles  in  the  unhatched  chick 
from  the  fifth  to  the  eighteenth  day,  and  in  frog  larvae  till  the  dis- 
appearance of  the  tail.  In  many  cases  in  the  frog  the  position  formerly 
occupied  by  the  nucleus  can  be  distinctly  seen  in  the  corpuscle.  In 
both  bird  and  frog  a  nucleated  portion  can  be  seen  connected  by  a 
protoplasmic  thread  with  the  non-nucleated  portion.  The  non-nucleated 
blood  cell  may  arise  by  karyolysis,  or  by  the  division  of  the  embryonic 
cell  into  a  nucleated  and  a  non-nucleated  portion. 

Brythroc3rt6S  of  Siredon  pisciformis.}  —  A.  E.  v.  Smimow,  by 
using  Kopsch's  prolonged  osmium  method,  has  demonstrated  Meves's 
"  superficial  network  "  and  transverse  threads. 

Chromosomes  of  Lepidosiren  paradoxa.§ — J.  A.  Murray  has  studied 
these  in  cells  of  all  tissues  of  embryos.  He  finds  that  the  number  is  in 
all  pirobability  thirty-six ;  they  form  a  group  of  variously  sized  elements  ; 
possibly  the  various  sizes  occur  in  a  fixed  number.  The  arrangement  of 
the  chromosomes  in  the  daughter  plate  (and  in  the  amphiaster)  depends 
upon  their  size :  the  smaller  lie  nearer  to  the  spindle  axis  than  the 
larger. 

e.  General. 

Vitalism.|| — Hans  Driesch  gives  a  history  of  vitalistic  theories  from 
Aristotle  to  the  "  neo-vitalists  of  to-day,  and  an  outline  of  his  own 
doctrine.  The  historical  part  of  the  book  has  three  main  parts,  dealing 
(1)  with  the  old  vitalism  from  Harvey  and  Stahl  to  Haller,  Blumen- 
bach,  and  Burdach,  and  thence  to  Johannes  Miiller  and  Liebig,  Kant 
and  Schopenhauer ;  (2)  with  the  criticism  of  the  old  vitalism  and  the 
materialistic  reaction,  with  special  attention  to  Lotze  and  Glande 
Bernard  ;  (8)  with  the  new  vitalism  from  von  Hartmann  onwards. 

The  constructive  part  of  the  book  begins  with  a  discussion  of  the 
harmony  and  "  regulation  "  which  are  criteria  of  adaptive  phenomena  in 
organisms.     It  proceeds  to  demonstrate  on  a  basis  of  facts  the  autonomy 

♦  Anat.  Anzeig.,  xxix.  (1906)  pp.  1-14,  76-81  (1  pi.  and  8  figs.) 

t  Tom.  cit.,  pp.  144-7.  J  Tom.  cit.,  pp.  236-41  (6  figs.). 

§  Tom.  cit.,  pp.  203-8  (6  figs.). 

I  Der  Vitalismus  als  GeBchichte  und  als  Lehre,  Leipzig,  1905,  246  pp. 
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of  vital  processes.     It  concludes  with  an  exposition  of  the  author's 
doctrine  of  Entelechj  as  a  factor  in  Nature. 

Wild  Fauna  of  Kew.*  — W.  T.  Thiselton-Dyer  has  edited  an 
interesting  volume  on  the  wild  fauna  and  flora  of  the  Royal  Botanic 
Gardens  at  Kew.  It  is  very  instructive  to  look  over  the  census — con- 
fessedly incomplete — of  the  forms  of  life  which  occur,  or  have  occurred, 
in  this  small  area.  They  range  from  foxes  to  animalcule,  and  some 
of  them  are  surprising  :  17  mammals,  28  songsters  and  many  other 
birds,  2  reptiles,  5  amphibians,  10  fishes,  44  Gastropods,  4  bivalves, 
59  Entomostraca,  6  Isopods,  10  centipedes,  18  millipedes,  39  Orthoptera, 
150  Lepidoptera,  many  other  insects,  184  spiders,  12  harvestmen, 
12  water-mites,  21  exotic  earthworms,  2  leeches,  120  Rotifers,  8  sponges, 
and  2  Protozoa.  Numerous  authorities  have  co-operated  in  furnishing 
the  lists. 

Adaptive  Modifications  of  Limb  Skeleton.t — R.  C.  Osburn  reviews 
and  discusses  the  various  modifications  in  the  limbs  of  aquatic  reptiles 
and  mammals.  The  groups  considered  especially  are  the  Cetacea, 
Sirenia,  Ichthyosauria,  Plesiosauria,  Mosasauria,  Thdattosuchia,  and  the 
less  modified  rinnipedia  and  Chelonia.  The  modifications  which  appear 
to  be  the  most  usual  and  of  greatest  importance  in  the  change  from  the 
terrestrial  to  the  natatory  type  of  limb  are : 

1.  Abbreviation  of  the  limb  as  a  whole.  This  is  seen  especially  in 
forms  with  tail  fin  well  developed,  as  the  Cetacea  and  Sirenia,  in  which 
the  hind  limb  is  lost  entirely,  and  in  Ichthyosauria,  some  of  which  have 
the  hind  limb  very  much  reduced.  The  shortening  always  begins  in  the 
proximal  end  of  the  limb. 

2.  Curvature  or  backward  extension  of  the  limb,  attained  in  various 
ways — e.g.  curvature  of  bones  of  limb  or  of  digits,  suppression  of  carpus 
and  tarsus  towards  the  posterior  side. 

3.  Distal  dilatation  or  broadening,  so  as  to  form  paddles.  The  most 
common  method  is  found  in  the  spreading  of  the  digits,  as  in  all  aquatic 
mammals,  and  in  aquatic  reptiles  generally,  except  the  Plesiosaurs 
and  the  Ichthyosaurs,  where  spreading  of  the  digits  is  rare  and  slight. 
Also  the  breadth  of  the  bones  of  the  digits  may  be  increased  sufficiently 
to  make  this  portion  of  the  limb  the  widest — e.g.  in  Sirenia,  Plesiosaurs, 
and  some  Ichthyosaurs. 

4.  Parallelism  of  fore  and  hind  limbs.  The  Pinnipedia  are  an 
exception. 

5.  Tendency  toward  the  loss  of  the  hind  limb.  This  is  found  almost 
without  exception  in  those  forms  which  have  developed  a  caudal  fin.  In 
such  forms  the  tail  becomes  a  much  more  efficient  propelling  organ  than 
the  limbs,  and  the  latter  are  of  use  chiefly  as  organs  of  equilibration. 
The  anterior  limbs,  from  their  position,  are  naturally  more  useful  in 
this  respect  than  the  posterior,  and  the  latter  tend  toward  reduction. 

6.  Tendency  toward  similarity  in  shape  and  function  of  all  the  bones 
of  the  limb — a  d^enerative  process. 

*  Kew  Bulletin,  additional  series  6,  London,  1906,  223  pp. 
t  Annals  New  York  Acad.  Sci.,  xvi.  (1906)  pp.  447-82  (3  pis.). 
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7.  Elongation  of  digits ;  hyperphalangy ;  hyperdactyly ;  fonnation 
of  smaller  skeletal  parts. 

8.  Concentration  of  all  parts  except  digits. 

9.  Cartilaginous  progression  in  joints ;  loss  of  movable  articulations 
in  the  limb ;  loss  of  tuberosities  for  muscle  attachment. 

Squamosal  Bone  in  Tetrapodous  Vertebrata.* — F.  W.  Thyng  has 
investigated  the  homologies  of  the  squamosal.  The  development  of  the 
mammalian  squamosal  shows  it  to  be  a  membrane  bone  which  overlies 
the  otic  capsule,  and  is  at  first  intimately  connected  with  the  incus 
(quadrate)  by  a  dense  and  fibrous  stroma.  It  is  concluded  that  close 
association  with  the  quadrate  (incus)  and  otic  capule  is  the  primitive 
relation  of  the  squamosal,  and  therefore  the  most  miportant  criterion  in 
ascertaining  its  homology  in  non-manunalian  Vertebrates.  Juxtaposition 
with  the  parietal  is  a  secondary  relation.  In  Stegocephala,  which  prob- 
ably directly  or  indirectly  gave  origin  to  the  Mammalia,  there  exists  not 
only  the  bone  which  corresponds  with  the  squamosal  as  above  defined,  but 
a  second  bone  also  overlying  the  otic  capule  between  this  squamosal  and 
the  parietal — ^that  is,  in  the  interval  which,  in  the  embryonic  nuunmalian 
skull,  is  unoccupied  by  bone.  Hence  it  seems  reasonable  to  conclude  that, 
in  the  phylogenetic  development  of  the  Mammalia,  this  bone,  which  may 
properly  be  called  the  supra-temporal,  has  been  lost,  and  its  place  has 
been  bridged  secondarily  by  the  upward  development  of  the  squamosal. 
No  bone  has  been  found  in  the  temporal  region  of  the  CseciUan  skull 
homologous  with  the  mammalian  squamosal.  The  bone,  so-called,  is 
probably  a  post-frontal.  There  is  a  true  squamosal  in  the  Urodelan 
skull ;  it  \B  the  bone  termed  by  Gaupp  '^  paraquadrate.'*  In  the  skulls 
of  the  Theriodontia,  Anomodontia,  Sauropterygia,  the  squamosal  is  the 
only  bone  which  invests  the  temporal  region.  The  squamosal  of  the 
most  primitive  reptiles,  the  Cotylosauria,  shows  practically  the  same 
relations  as  that  of  the  Stegocephala.  In  Ichthyosaurs,  the  squamosal 
covers  the  dorsal  external  surface  of  the  quadrate.  In  Sphenodon,  the 
supra-temporal  has  been  lost,  and  the  bone  which  remains  is  the 
squamosal,  its  connection  with  the  parietal  being  correlated  with  the 
disappearance  of  the  supra-temporal.  The  single  bone  in  the  temporal 
region  of  Ophidia  is  the  supra-temporal ;  there  is  no  squamosal ;  croco- 
diles possess  a  true  squamosal,  but  no  supra-temporal,  and  so  also  the 
Dinosaurs. 

Sternum  and  Episternum  of  Mammals.t — L.  P.  Kravetz  has  studied 
the  development  of  the  sternum  and  epistemal  apparatus  in  the  pig  and 
in  Mus  musculus.  He  concludes  from  these  inquiries  that  the  anamnian 
and  amniotan  sternum  are  homologous.  The  epistemal  apparatus  some- 
times develops  in  connection  with  the  sternum  and  sometimes  with  the 
clavicle,  and  the  question  of  the  morphological  significance  of  the 
episternum  of  mammals  cannot  be  solved  on  the  ground  of  development. 

European  Hares.f — M.  Hilzheimer  gives  a  diagnostic  table  of  these, 
with   notes  upon  distribution.     He  enumerates  4  species,  embracing 

•  Tuft's  College  Studies,  ii.  No.  2  (Scientific  Series),  1906,  pp.  35-78  (4  pis.), 
t  Bull.  Soc.  Imp.  Nat.  Sci.  Moscou,  xix.  (1905)  pp.  1-59  (2  pis.). 
X  Zool.  Anzeig.,  xxx.  (1906)  pp.  510-18. 
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18  varieties,  viz.  Lepus  timidus  Linn^,  4  varieties  ;  L.  medius  Nilsson, 
5  vaneties ;  L.  evropmts  Pallas,  7  varieties  ;  L^  mediierramus  Wagner, 
2  varieties. 

Abnormal  Hoofs  of  Sheep.* — E.  Warren  describes  and  figures  a 
remarkable  hoof  of  a  Kafir  sheep.  As  far  as  could  be  traced,  the  animal 
was  a  cross  between  a  Merino  and  an  ordinary  Kafir  sheep.  The  hind 
feet  only  were  deformed,  in  that  the  hoofs  were  spirally  twisted.  This 
does  not  appear  to  be  altogether  uncommon,  but  tne  special  peculiarity 
in  this  instance  is  that  both  hoofs  of  a  foot  coil  in  the  same  direction. 
The  slight  spiral  tendency  in  normal  hoofs  of  a  foot  are  in  opposite 
directions.  Further,  the  rudimentary  hoofs  of  the  fetlock  snow  a 
distinct  tendency  to  abnormal  growth ;  thus  the  causes  which  produced 
the  abnormality  were  effective  over  the  whole  foot. 

Hands  of  Japanese.f — ^Buntaro  Adachi  and  Yaso  Adachi  have  made 
a  comparative  study  of  the  skeleton  of  the  hand  in  Japanese.  Compared 
with  European  bones,  those  of  Japanese  are  shorter  in  the  proximo- 
distal  direction,  and  relatively  thicker.  The  articular  surfaces  are  more 
strongly  curved,  and  more  extended  ;  they  are  more  rarely  divided  into 
two,  and  the  adjacent  surfaces  are  more  freauently  in  contact.  In 
women  the  articular  surface  is  more  curved  ana  extended  than  in  men. 
The  basal  and  terminal  phalanges  of  the  fingers  are  (relatively  to  the 
total  length)  longer  than  in  Europeans,  the  metacarpals  and  middle 
phalanges  shorter.  The  terminal  phalanx  is  more  delicate  and  pointed. 
The  authors  seem  inclined  to  correlate  the  differences  of  skeletal  aevelop- 
ment  with  differences  of  handiwork.  Comparative  investigations  of  tne 
skeleton  in  foetuses  and  children  have  still  to  be  made. 

Angle  of  the  Mammalian  Jaw.f — C.  Toldt  has  made  an  elaborate 
Bbndj  of  the  angular  process  of  the  mandible  in  different  orders  and 
types  of  manunals — in  its  varied  forms  (papilla-like,  plate-like,  shovel- 
like),  proportions,  and  relations — with  especial  reference  to  the  correlated 
peculiarities  in  the  development  of  the  masticatory  muscles. 

Testis  of  Batrachia.§ — M.  Nussbaum  discusses  various  points  in 
connection  with  the  testis  and  testis-cells  in  Batrachia.  He  gives  a 
description  of  this  organ  in  Ranafusca,  Triton  alpestris,  T,  cristata^  and 
Salamandra  maculata.  His  main  thesis  concerns  the  problem  of  the 
influence  of  season  and  age,  fasting  and  feeding,  upon  this  organ,  and 
upon  the  significance  of  mulberry-formed  nuclei  in  its  cells.  In  the 
Anura  there  is  no  part  of  the  testis  which  acts  as  a  reservoir  for 
the  rebuilding  up  of  the  rest ;  in  the  Urodela  the  development  stages 
of  the  different  divisions  of  the  organ  are  such  that  the  number  of  the 
lobes  Increases  with  the  age  of  the  animal.  In  fasting  tadpoles  {Rana 
fusca\  the  development  of  the  sex-gland  is  markedly  greater  than  of 
other  parts,  equal,  in  fact,  to  that  of  nourished  larvae.  In  starved  adults 
the  progress  of  development  of  the  testis  is  arrested. 

♦  Annals  Natal  Government  Museum,  i.  (1906)  pp.  109-10  (1  pi.). 
t  MT.  Med.  Facultat  Univ.  Tokyo,  vi.  (1906)  pp.  349-75  (8  pis.  and  1  fig.). 
X  SB.  Akad.  Wiss.  Wien,  cxiv.  (1905)  pp.  315-476  (3  pis.  and  18  figs.). 
§  Arch.  Mikr.  Anat.,  ixviii.  (1906)  pp.  1-121  (7  pis.). 
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Hennaphroditism  in  Prog.* — S.  J.  Ognew  describes  a  case  in  Bana 
temporaria,  and  provides  a  summary  of  previously  recorded  cases  with 
brief  particulars  regarding  each.  Apparently  there  is  some  relation 
between  the  sex-gland  and  duct  in  most  cases.  For  example,  on  the  side 
where  the  testis  is  developed,  the  oviduct  is  poorly  so ;  where  the  oviduct 
is  well  developed  the  testis  is  slight,  while  the  ovary  scarcely  reaches  the 
normal  size. 

Lymphatic  System  of  Prog  Larva.f  —  H.  Hoyer,  jun.,  gives  a 
clear  account  of  the  distribution  of  the  lymph  vessels  in  tadpoles  of 
Rana  temporaria,  which  is  well  illustrated  in  the  figures  accompanying 
the  paper.  The  origin  of  this  system  is  paired  and  the  distribution 
is  symmetrical ;  as  far  as  known  this  appears  to  be  the  case  in  all 
Vertebrates. 

Anatomy  of  Oiant  Salamander.^ — Albert  M.  Reese  gives  a  full 
account  of  the  skeleton  and  vascular  system  of  Cryptohranchus  alU- 
gheniensis. 

Life-history  of  Cave  Salamander.§ — Arthur  M.  Banta  and  Waldo 
L.  McAtee  have  made  a  study  of  Sperlerpes  maculkaudus  (Cope)  from 
Carolinian  caves.  The  larvae  are  hatched  and  develop  in  the  deeper 
fastnesses.  After,  and  even  before,  transformation  there  is  a  gradual 
movement  towards  the  mouth,  where  the  adults  are  most  numerous.  The 
adults  climb  well,  helped  by;their  prehensile  tails.  When  disturbed  they 
can  leap  a  foot  or  more  at  the  first  move.  The  eye  is  in  nowise 
degenerate.  Mating  has  not  been  observed,  and  the  eggs  have  not  been 
seen.  The  metamorphosis  of  the  larvae  is  described,  and  the  develop- 
ment of  the  colour  pattern. 

Oalvanotropism  of  Fi8he8.|| — J.  Breuer  has  made  numerous  experi- 
ments, showing,  for  instance,  that  a  galvanic  current  transverse  to  the 
head  affects  fishes  {Oohio  fluviatilis)  in  such  a  way  that  the  head  turns 
towards  the  anode,  while  trunk  and  tail  form  a  concave  curve  towards 
the  anode  side.  The  trunk  and  tail  show  a  similar  cun^ature  when  the 
influence  of  the  head  is  eliminated.  The  phenomenon  depends  on  the 
direct  excitation  of  the  ganglion-cells  of  the  spinal  cord.  Breuer  com- 
pares what  he  has  observed  m  fishes  with  the  galvanotropism  of  warm- 
blooded animals,  where  the  influence  of  the  labyrinth  is  more  marked. 

Mechanism  of  Air-bladder  in  Pishes-T — O.Thilo  has  experimented 
with  carp  with  a  view  to  discovering  the  source  of  the  gas  within  the 
bladder.  He  is  of  opinion  that  it  enters  by  the  air  duct,  because  when 
the  bladder  is  emptied  in  an  air-pump,  in  five  hours  it  is  again  filled.  On 
account  of  the  small  amount  of  blood  in  the  fish  and  the  sparse  blood 
supply  of  the  bladder,  it  is  highly  improbable  that  the  blood  is  the 
source.  Further,  nitrogen  is  present  in  quantities  varying  from 
60-80  p.c.     In  the  blowl  there  is  only  a  trace  of  this  gas.    This  of 

♦  Anat.  Anzeig.,  xxix.  (1906)  pp.  194-203  (1  fig.). 

t  Op.  cit.,  xxvii.,  Erganzungsheft,  1905,  pp.  60-62  (3  figs.). 

X  Amer.  Nat.,  xl.  (1906)  pp.  287-326  (14  figs.). 

§  Proc.  U.S.  Nat.  Mus.,  xxx.  (1906)  pp.  67-83  (8  pis.  and  8  figs.). 

II  SB.  Akad.  Wiss.  Wien,  cxiv.  (1906)  pp.  27-66. 

t  Zool.  Anzeig.,  xxx.  (1906)  pp.  691-604  (3  figs.). 
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course  does  not  explain  the  ease  of  the  Physocljsti.  He  has  not  been 
able  to  demonstrate  how  the  fishes  extract  the  air  from  the  water  enter- 
ing their  months. 

Swim-bladder  of  Pishes.* — E.  E.  Prince  discusses  the  structure  and 
relations  of  the  swim-bladder  in  different  types  of  fishes,  and  advances 
the  view  that  it  is  a  degenerate  gland  whose  original  use  is  gone.  The 
interpretation  of  the  swim-bladder  as  a  glandular  structure  best  accords 
with  its  character  in  the  embryonic  and  larval  stages.  The  suggestions 
that  it  is  of  use  for  helping  in  flotation,  or  in  respiration,  or  in  hearing, 
are  dismissed  as  insufficiently  established.  It  may  be  that  the  storage 
of  nitrogen,  secreted  from  the  blood  circulating  in  the  vascular  network 
of  the  swim-bladder,  may  be  associated  with  states  of  dormancy  or  of 
inanition,  or  some  markea  change  in  the  character  of  the  food. 

The  **Ovar'  of  the  Swim-bladder.t—J.  Nusbaum  and  Caroline 
Reis  furnish  additional  evidence  that  disruptive  changes  in  the  cells  of 
the  epithelial  body  produce  the  gas  in  the  swim-bladder.  In  Fierasfer^ 
Macropods,  etc.,  the  epithelial  body  is  an  active  gas-secreting  gland.  A 
study  of  species  of  Ophidium  and  Lurwperca  shows  that  uie  so-called 
^^  oval ''  functions  as  an  elastic  pressure-adjusting  organ.  By  expanding 
and  contracting  it  increases  or  decreases  the  density  of  the  gas  in  the 
swim-bladder.  In  Ophidium  rochii  there  is  an  interesting  mechanical 
device  abetting  this  function  of  the  oval. 

Breast-bone  in  Cjrprinos  carpio.^ — W.  6.  von  Baehr  has  investi- 
gated the  question  of  the  existence  of  a  breast-bone  in  carp  as  described 
by  Eimer.  In  old  carp  he  finds  an  apparently  cartilaginous  hard  forma- 
tion in  the  position  of  a  breast-bone,  connected  by  several  similar  pieces 
to  the  bony  ribs.  In  young  carp  these  pseudo-skeletal  parts  are  seen  to 
be  of  the  nature  of  connective  tissue,  and  not  cartilaginous.  In  Barhus 
vulgaris  they  are  not  present.  In  any  case  no  real  homology  based  on 
the  relation  to  the  nbs  can  be  established ;  functionally,  however,  the 
pseudostemum  is  analogous  to  the  sternum  of  higher  animals. 

Morphology  of  Teleostean  Skeleton.§ — D.  N.  Eoschkaroff  describes 
a  series  of  typical  examples  of  the  SiluridsB.  His  general  conclusion  is 
that  the  group  is  undoubtedly  a  natural  one.  The  question  of  the  rela- 
tionship of  the  family  to  other  Teleosts  is  not  answered,  but  a  number 
of  similarities  between  the  Siluridse  and  Cyprinidae  are  pointed  out. 
These  are  : — (1)  both  have  a  Weberian  apparatus ;  (2)  both  possess  a 
long  olfactory  canal ;  (8)  in  both  the  shill  cavity  is  continued  far 
forward,  and  ali-  and  orbito-sphenoid  form  its  walls ;  (4)  a  few  Cypri- 
noids  possess  a  fontanelle  separating  the  frontals  similar  to  that  of 
Silnroids ;  (5)  in  both  the  fifth  segment  of  the  skull  ossifies  completely 
and  is  covered  above  by  an  unpair^  bone,  the  supra-ethmoidean.  There 
remains  the  difficulty  of  the  typical  fish-scales  of  the  Cyprinoids,  which 
cannot  be  conceived  as  derived  from  the  SQuroids.  It  is  probably  a  case 
of  convergence. 

•  Proc.  and  Trans.  Nova  Scotia  Inst.  Science,  xl.  (1906)  pp.  199-226  (4  pis.), 
t  Bull.  Intemat.  Acad.  Sci.  Cracovie,  No.  10  (1905)  pp.  778-84  (4  figs.). 
X  Zool.  Jahrb.,  xxii.  (1906)  pp.  629-36  (1  pi.). 
§  Bull.  Soo.  Imp.  Nat.  Moscou,  xix.  (1905)  pp.  209-307  (1  pi.). 
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Eyes  of  Selachians.* — Y.  Franz  gives  an  account  of  the  physiology 
of  the  lens  and  ins  mosculatare,  the  structure  of  the  tapetum  lucidum, 
of  the  cornea,  as  well  as  other  points.  The  eye  appears  to  be  less  essen- 
tial in  Selachii  than  in  Teleosts ;  the  well  developed  smelling  organ  and 
pressure  system  (jelly  tubes)  acting  as  compensatory.  The  iris  muscu- 
lature is  not  sensitive  to  electric  stimuli ;  tne  conjunctiva  functions  as  a 
membrane  impervious  to  water,  and  the  cornea  is  without  an  endothelium. 
It  woald  appear  that  the  ancestors  of  the  Selachii  possessed  a  processus 
falcif ormis  which  concealed  the  nerves  and  vessels  of  the  still  function- 
ing, but  now  rudimentary,  lens  muscle. 

Peculiar  Group  of  Bays.t — V.  Gratzianow  describes  Brachioptera 
rhinoceros  g,  et  sp.  n.  from  Singapore,  and  Fhanerocephalus  ellioU g.  et  sp.  n. 
from  the  Indian  Ocean — two  peculiar  forms,  requiring  a  special  group, 
or  perhaps  family  (Branchiopteridas).  In  the  first,  the  foremost  parts 
of  the  pectoral  fins  extend  beyond  the  upturned  rostrum,  are  hook- 
shaped,  and  turned  outwards  and  forwards.  Both  surfaces  of  the  body 
are  quite  smooth.  In  the  second,  the  head  is  quite  separate  from  the 
pectorals,  which  are  much  broader  than  those  of  Branchioptera,  The 
anterior  ends  of  the  pectorals  are  directed  forwards  and  somewhat 
inwards,  and  there  are  two  large  incisions  between  the  fins  and  the  head. 
There  are  no  spines  on  the  back  or  tail. 

New  Abyssal  Fish.f — L.  DoUo  describes  NeohythUes  brucei  sp.  n., 
a  single  specimen  of  which  was  captured  by  the  Scottish  Antarctic 
Expedition  conducted  by  W.  8.  Bruce.  He  distinguishes  it  from  the 
only  other  species,  N.  digittatus  Carman,  and  discusses  the  systematic 
position  of  the  family  Brotulidae  to  which  it  belongs.  The  characters 
adaptive  to  "  benthic  "  life  are  the  macrurif orm  body,  the  gephyrocercal 
tail,  the  lanceolate  rays  of  the  ventrals  and  pectorals,  and  the  nature  of 
the  branchial  spines.  This  new  form  is  an  interesting  companion  to 
Bathydraco  scotuB  obtained  on  the  same  expedition. 

Vascular  System  of  Toung  Ammoc<Bte.§— G.  I.  Cori  gives  a  detailed 
account  of  the  vascular  system  of  the  larva  of  Fetromyzon  fluviatilis^ 
which,  more  than  any  other  Vertebrate,  displays  what  may  be  regarded 
as  primitive  and  simple  conditions.  From  what  is  present  in  the  Anuno- 
coete  all  the  vascular  arrangements  in  higher  Vertebrates  may  be  derived. 
The  study  of  the  vascular  system  in  this  type  lends  no  support  to  Dohm^s 
view  that  the  Cyclostomes  are  derivable  from  Selachians. 

Cranial  and  Spinal  Ganglia  in  Amphioxu8.||  —  J.  B.  Johnston 
finds  that  the  nervous  system  of  Amphioxus  agrees  with  that  of  lower 
fishes  in  the  following  respects : — (1)  It  is  dorwd,  hollow,  with  separate 
dorsal  and  ventral  roots,  and  with  a  brain  ventricle.  (2)  The  dorsal 
roots  consist  of  general  cutaneous,  visceral  sensory,  and  visceral  motor 
components.     They  contain  also  in  the  head  r^on  fibres  of  special 

♦  Jena  Zeitschr.  f.  Naturwiss.,  n.f.  xxiiv.  (1906)  pp.  429-69  (10  figs.). 

t  Zool.  Anzeig.,  xxx.  (1906)  pp.  399-406  (2  figs.). 

X  Proc.  R.  Soc.  Edinburgh,  xxvi.  (1906)  pp.  172-81. 

§  Arbeit.  Zool.  Inst.  Univ.  Wien,  xvi.  (1906)  pp.  217-^12  (8  pis.  and  2  figs.). 

(  Biol.  BuUetin,  ix.  (1906)  pp.  112-27  (7  figs.). 
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sense-organs  (olfactory  or  gustatory  ?).  (3)  Both  kinds  of  sensory  fibrea 
have  ganglion  cells  within  the  cord  or  in  the  root  of  the  nerve.  (4) 
The  two  kinds  of  sensory  fibres  on  entering  the  cord  form  dorsal  tracts, 
and  many  cutaneous  fibres  show  the  characteristic  bifurcation.  (5)  The 
viacero-motor  cells  are  situated  dorsal  to  the  somatic  motor  cells,  lateral 
to  the  ventral  part  of  the  canal.  (6)  The  nerve  cells  retain  the  position 
and  characters  which  are  typical  in  the  embryos  of  Vertebrates,  and  which 
are  seen  in  certain  parts  of  the  brain  of  many  fishes.  (7)  The  ventral 
roots  arise  separately  and  remain  independent.  They  are  true  somatic 
motor  nerves. 

Primitive  conditions  are  undeniable,  for  apart  from  those  noted  under 
(1),  (5),  and  (6),  there  is  the  absence  of  hair  cells  responding  to  vibrations 
in  fluid  (neuromasts  or  acustico-lateral  organs)  and  retinal  visual  orsans. 
The  light-percipient  organs  within  the  central  nervous  system  have 
apparently  been  retained  from  worm-like  ancestors.  The  brain  is  very 
sDghtly  developed. 

The  facts  are  against  the  theory  that  Amphioxus  has  degenerated 
from  a  higher  type.  The  straightforward  interpretation  of  the  nervous 
system  supports  the  view  that  Amphioxus  and  Cyclostomes  are  the  lower 
branches  of  the  vertebrate  phylum. 

Amphioxides  and  Amphioxus.* — R.  Goldschmidt  believes  that 
Amphioxides  may  be  best  interpreted  as  a  neotsenic  Branchiostomid 
larva,  but  that  it  represents  the  most  primitive  known  type  of  Chordata. 

XNVBBTEBRATA. 

Mollusca. 

South  AlHcan  Marine  Mollu8ca.t — E.  A.  Smith  gives  a  catalogue 
of  South  African  marine  Mollusca,  with  notes  on  their  localities,  etc. 
With  two  earlier  works  referred  to  in  the  paper  the  present  list  provides 
a  complete  catalogue  of  the  known  species. 

y,  Ghastropoda. 

Re-discovery  of  Limax  tenellus  in  Britain.^ — T.  Fetch  notes  that 
this  slug,  found  at  Durham  in  1853,  but  afterwards  excluded  from  the 
British  list,  was  found  in  abundance  in  the  pine-woods  of  Rothiemurchus 
(by  Rev.  R.  Godfrey  in  1904),  and  that  several  specimens  were  found 
in  the  same  year  by  C.  T.  M.  Plowright  and  the  author  in  Epping 
Forest.  All  the  British  examples  belong  to  the  variety  cerea^  of  a 
uniform  waxy  colour,  with  only  faint  traces  of  lateral  banding.  It  has 
black  tentacles  and  yellow  slime,  and  seems  to  live  underground  until 
the  fungi  come  up  in  autumn. 

Degeneration  of  Tentacular  Nerve  of  Snail.§— A.  Veneziani  finds 
that  in  the  degeneration  of  the  nerve  fibres  which  follows  compression 
of  the  tentacular  nerve  of  Helix  pomatia,  the  phenomena  are  similar  to 
those  observed  in  Vertebrates. 

♦  Zool.  Anzeig.,  xxx.  (1906)  pp.  443-7  (3  figs.). 

t  Annals  Natal  Government  Museum,  i.,  part  1  (1906)  pp.  19-71  (2  pis.). 

X  Essex  Naturalist,  xlii.  (1905)  p.  342. 

§  Anat.  Anzeig.,  xxix.  (1906)  pp.  241-8  (5  figs.). 
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8.  Lamellibranohiata. 

Structure  of  the  Heart  in  Bivales.* — P.  Lozinski  has  studied  this 
in  AnodontUy  UniOj  Ostrea^  Lima^  Veni^s^  Tapes,  and  Pecten,  and  finds 
that  there  are  always  three  distinct  layers,  which  are  described  in  detail : 
(1)  a  single-layer  of  pericardial  epithelium ;  (2)  a  connective-tissue  laver 
with  isolated  muscle-spindles,  running  parallel  to  the  pericardial  epithe- 
lium ;  and  (8)  the  proper  heart  musculature,  with  bundles  crossing  one 
another  in  all  directions.    There  is  no  cardiac  endothelium. 

Minute  Structure  of  Visceral  Ganglion  of  Anodonta.t — T.  Frieden- 
felt  describes  in  detail  the  course  of  the  fibres  in  this  ganglion,  the 
fibres  of  the  posterior  pallial  nerve,  the  commissure  in  the  ganglion, 
the  fibres  of  the  cerebral  connective,  and  the  various  forms  of  cells. 

Pericardial  Glands  of  Bivalves.^ — Henriette  Boltzmann  descril»es 
these  in  Cyprinay  Mya,  Astarifi,  and  Spharium,  and  corroborates  Grobben's 
results.  The  pericardial  gland  is  a  specially  differentiated  part  of  the 
coelomic  epithelium  of  the  pericardium,  on  the  one  hand  above  the  auricles, 
on  the  other  hand  between  the  two  mantle  lamellae.  The  tubules  fonnd 
in  the  second  position  open  into  the  pericardium.  The  glandular  dif- 
ferentiation may  occur  in  either  position  or  in  both.  The  function  is 
excretory,  and  closely  resembles  that  of  a  kidney. 

Arthropoda. 

Segmentation  and  Phylogeny  of  Arthropods.f— G.  H.  Carpenter 
seeks  to  establish  an  exact  numerical  correspondence  in  s^mentation 
between  typical  Crustacea,  Insecta,  and  Arachnida.  He  argues  from  this 
that  the  Arthropods  are  monophyletic. 

According  to  Carpenter,  the  most  primitive  Crustacea  were  nomo- 
meristic,  and  the  ancestors  of  insects  and  their  allies  must  be  sought 
far  down  the  Crustacean  stem.  All  the  Tracheata  are  closely  allied.  It 
is  shown  that  Polyxenus — an  undoubted  Diplopod — closely  resembles 
the  lowest  insects  and  the  Symphyla  in  the  structure  of  its  mouth-parts. 
The  Malacopoda  (Peripatidae)  occupy  an  isolated  position,  and  Insects 
and  Centipedes  are  much  more  nearly  related  to  Crustaceans  than  to 
Peripatids.  The  Arachnida  arose  from  the  base  of  the  Trilobitan  branch 
rather  than  from  the  main  Crustacean  stem.  Arthropods  and  Polychasts 
represent  specialised  collateral  branches  from  a  common  stock  of  micro- 
scopic ancestors,  unsegmented  or  with  few  segments  between  a  broad 
head-lobe  and  a  narrow  tail-somite. 

a.  Inseota. 

Degeneration  of  Muscles  of  Flight  in  Ants  after  Nuptial  Flight.|| 
Charles  Janet  notes  that  the  relatively  enormous  musculature  of  flight, 
which  functions  only  once  in  a  life-time,  disappears  completely  after  the 
nuptial  flight,  and  is  replaced  by  columns  of  adipocytes. 

•  Bull.  Internat.  Acad.  Sci.  Cracovie,  No.  1  (1906)  pp.  48-62  (1  pi.), 
t  Acta  Univ.  Lund,  xl.  (1905,  received  1906)  pp.  1-28  (4  pis.). 
%  Arbeit.  Zool.  Inst.  Univ.  Wien,  xvi.  (1906)  pp.  318-24  (1  pi.). 
§  Quart.  Journ.  Micr.  Sci.,  xlix.  (1905)  pp.  469-91  (1  pi.). 
II  Comptes  Rendus,  cxlii.  (1906)  pp.  1096-7  (2  figs.). 
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Spermatogenesis  of  Honey  Bee.* — E.  L.  Mark  and  M.  Copeland 
describe  in  detail  certain  phases  in  the  development  of  the  spermatocyte. 
They  deal  particularly  with  the  bodies  termed  by  Meves  "  Richtungs- 
korper."  The  first  of  these  bodies  they  identify  as  the  remnants  of  the 
interzonal  filaments  of  the  previous  cell-division,  and  term  it  the  inter- 
zonal body.  It  does  not  appear  to  be  comparable  with  the  spermatocyte 
of  ordinary  spermatogenesis,  and  therefore  not  with  a  polar  body  in 
ovc^enesLB.  The  second  body  results  from  real  (though  modified) 
mitosis,  and  bears  a  striking  resemblance  to  the  polar  cells  of  eggs. 
There  appear,  however,  to  be  difficulties  in  the  way  of  exact  inter- 
pretation of  the  actual  nature  of  either. 

Wings  of  Tenthredinoidea.f  —  A.  D.  MacGillivray  has  made  a 
detaOed  study  of  the  wings  of  this  superfamily  of  Hymenoptera.  His 
elaborate  memoir  is  a  study  in  the  phylogeny  of  the  group  based  on  the 
wings.  It  is  an  attempt  to  trace  the  course  of  the  cnanges  wrought  by 
natural  selection,  working  always  towards  greater  efficiency  of  venation, 
an  effort  to  apply  the  principles  of  descent  to  taxonomy.  Classifications 
based  on  the  modifications  of  a  single  organ  are  generally  imperfect,  but 
on  no  single  organ  of  any  group  of  animals  or  plants  have  the  effects  of 
natural  selection  been  written  so  clearly  as  on  the  wings  of  insects.  The 
record  is  spread  out  as  on  a  printed  page,  and  only  awaits  its  translator. 
The  author  has  given  us  the  translation  of  the  history  written  on  the 
wings  of  the  Tenthredinoidea. 

Moth  Parasitic  on  a  Sloth.f — Arnold  Spuler  describes  Brady- 
podkola  hahneli  g.  et  sp.  n.,  an  interesting  moth,  probably  referable  to  a 
new  sub-family  within  the  (Jalleriinae,  wluch,  according  to  Hahnel,  lives 
as  an  ectoparasite  on  the  skin  of  BradypuSy — a  unique  mode  of  life  to 
which  the  form  of  the  body,  the  limbs,  and  other  features  are  adapted. 

Development  of  Catocala  nupta.§ — J.  Hirschler  has  studied  the 
early  stages  in  the  development  of  this  moth,  with  especial  reference  to 
the  origin  of  the  mesenteron.  This  seems  to  arise  from  two  sources : 
its  anterior  and  posterior  portions  develop  from  ectodermic  lamellae,  its 
median  portion  is  due  to  "  blood-cells,"  or  secondary  endoderm-cells. 
The  processes  which  lead  to  the  formation  of  the  lower  layer  represent  a 
disguised  gastrulation.  The  lower  layer  is  the  primary  endoderm,  which 
is  differentiated  into  a  median  strand  of  vesicular  cells  (the  secondary 
endoderm),  and  two  lateral  portions  (the  mesoderm). 

Species  of  Blaterid8B.(| — E.  Reitter  gives  a  diagnostic  key  to  the 
species  of  the  family  Elateridae.  Accompanying  this  is  a  review  of  the 
cnaracters  of  all  the  related  families  and  sub^families  comprehended 
under  the  division  Stemoxia  of  the  Coleoptera. 

Myiasis  of  Toads.T — E.  Hesse  describes  three  cases  of  Bufo  vulgaris 
infected  with  dipterous  larvae.      Klunzinger  has  ah-eady  noted  two 

•  Proc.  Amer.  Acad.,  xlii.  (1906)  pp.  103-11  (1  pi.). 

t  Proc.  U.S.  National  Museum,  xxix.  (1906)  pp.  669-654  (24  pis.). 

X  Biol.  Centralbl.,  xxvi.  (1906)  pp.  690-7  (7  figs.). 

§  Bull.  Intemat.  Acad.  Sci.  Cracovie,  x.  (1905)  pp.  802-10  (4  figs.). 

I  Verb,  naturf.  Ver.  Briinn,  xlui.  (1904)  pp.  3-122. 

t  BioL  Centralbl.,  xxvi.  (1906)  pp.  633-40  (1  pi.). 
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similar  cases.  The  larvae,  which  are  able  to  destroy  their  host  in  a  few 
days,  were  hatched  by  Hesse  and  identified  by  E.  Girschner  as  those  of 
Lucilia  splendida  Zett.  and  Meig. 

Ravages  of  Bzotic  Fruit-fly  near  Paris."^ — A.  Giard  noted  in 
1900  the  occurrence  of  an  exotic  fly,  Ceratites  capUata  Wied.,  near  Paris. 
Since  then,  no  precautions  having  been  taken,  the  insect  has  continued 
its  insidious  work,  and  in  some  localities  has  been  seriously  affecting  the 
peach  crop. 

Habits  of  Tsetse-Flies.t— F.  Creighton  Welhnan  has  studied  Glos- 
sina  palpalis  wellmani  Austen  in  the  Esupua  "  fly-belt."  The  district 
contains  various  antelopes,  but  human  blood  forms  the  greater  part  of 
the  tsetse-fly's  food.  The  flies  hide  in  the  tall  grasses  and  sedg^  near 
the  river,  also  on  stones,  trunks  of  trees,  vines,  and  bushes.  When  a 
native  appears  the  flies  follow  him.  Some  were  seen  in  the  '^  desert "  bush 
Away  from  the  river.  The  fly  bites  most  viciously  during  the  heat  of 
the  day,  less  readily  in  the  evening  and  early  morning. 

Cause  of  ^^  Markflecke." — J.  C.  Nielsen^  has  made  a  zoolodcal  study 
of  the  "Markflecke" — linear  or  semilunar  spots  seen  on  the  annual 
rings  of  wood  in  birch,  hazel,  and  other  trees.  He  finds  that  they  are 
4ue  to  the  larvae  of  a  fly  Agromyza  carbonaria  Zett.  whose  life-history 
he  has  been  able  to  work  out. 

Habits  and  Structure  of  Oall-midge.§ — M.  Leitner  gives  an 
account  of  Bessdiella  pic^j  a  new  Cecidomyid.  The  time  of  flight  and 
oviposition  coincides  with  the  fructification  of  the  fir.  The  eggs  are 
laid  between  the  still  fleshy  tender  seed-scales,  the  larvae  burrow  into 
the  soft  ovule,  upon  whose  contents  they  are  nourished.  The  larva 
leaves  the  seed  either  before  the  winter  or  in  the  following  spring,  and 
lives  upon  the  ground.  The  complete  cycle  of  development  occupies 
two  years,  an  adaptation  related  to  the  fertilisation  of  the  fir  which 
occurs  every  second  year.  A  description  of  the  larva,  pupa,  and  imago 
stages  is  given. 

Antennal  Sense  Organs  in  I)iptera.|| — E.  Rohler  describes  in 
Volucella  homhylans  on  the  club-like  segment  of  the  antenna  a  double 
pit.  In  other  species  three  pits  occur.  From  analogy  he  concludes 
these  organs  possess  an  olfactory  function.  There  are  pale  hairs  on  the 
same  segment  with  a  like  function.  In  general  it  appears  that  all  the 
antennary  sense  organs  are  similar  in  Brachyoerae. 

Dragon-flies  in  Brackish  Water.lT — Raymond  C.  Osbomhas  experi- 
mented on  the  extent  to  which  dragon-fly  nymphs  can  endure  brackish 
water.  In  ponds  in  which  nympl^  were  found  the  average  density  was 
about  1  *  0008  at  a  temperature  of  72°  Fahr.  Sea-water  has  an  average 
•density  of  1  *  026.    Nymphs  of  Lestes  unguiculatus  and  other  forms  were 

♦  Comptes  Rendus,  cxliii.  (1906)  pp.  363-4. 
t  Ann.  Nat.  Hist.,  xviii.  (1906)  pp.  242-4. 
X  Zool.  Jahrb.,  xxui.  (1906)  pp.  725-38  (1  pi.). 
§  Verb.  k.k.  Zool.  Bot.  Ges.  Wien,  Ivi.  (1906)  pp.  174  86  (5  figs.). 
II  Zool.  Anzeig.,  xxx.  (1906)  pp.  211-19  (6  figs.). 
\  Amer.  Nat.,  xl.  (1906)  pp.  396-9. 
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placed  in  water  up  to  abont  1*008,  and  showed  no  ill  effects.  Some 
became  innred  to  1*005,  1*0075,  and  1*01 ;  but  higher  solutions  were 
always  fatal.  Eggs  were  hatched  in  1*01  and  weaker  solutions,  and 
developed  normaUj  and  at  the  normal  rate,  but  the  larvae  showed  no 
increased  power  of  resistance.  There  is  therefore  a  very  definite  barrier 
to  the  assumption  of  marine  life,  and  the  barrier  remains  unchanged 
during  the  life  of  the  individual. 

Permian  Odonata.* — E.  H.  Sellards  discusses  the  Odonata  found  in 
the  Permian  of  Kansas,  which  is  the  most  complete  record  of  Permian 
insect  life  as  yet  known.  Over  two  thousand  specimens  have  been  ob- 
tained, showing  that  the  Permian  insect  fauna  was  verv  rich.  In  dis- 
cussing the  Odonata  obtained  for  the  first  time  from  the  Permian,  the 
author  devotes  his  attention  particularly  to  a  new  type  which  he  calls 
Ttqnts  permianus.  He  shows  that  the  main  veins  of  the  wings  in  Car- 
boniferous and  Permian  dragon-flies  present  an  arrangement  in  agree- 
ment as  r^ards  major  characters  with  that  of  both  Mesozoic  and  modem 
forms. 

Btridulation  of  Oryllus  campe8tri8.t — Alois  Ereidl  and  Johann 
Regen  have  investigated  with  the  help  of  the  phonograph  the  number 
of  vibrations  in  the  stridulation-note.  They  have  estimated  the  number 
of  times  per  minute  that  the  wing  surfaces  are  rubbed  against  one 
another,  and  have  made  a  careful  study  of  the  details  of  the  complex 
instrument. 

Spermatogenesis  in  Locusta  viridissima.^ — H.  Otte  finds  that  all 
the  chromosomes  change  in  the  young  spermatocytes  into  filaments, 
which  become  longitudinally  apposed  to  form  bivalent  double-filaments. 
These  are  twice  divided  transversely.  There  is  a  single  accessory 
chromosome,  the  simple  univalent-filament  of  which  is  divided  once 
transversely  in  the  second  maturation  division.  Thus  in  the  two  trans- 
verse divisions  there  is  no  proper  reduction  (in  Weismann^s  sense),  since 
no  entire  chromosomes  are  separated  from  one  another.  The  two 
chromosomes  which  conjugate  to  form  a  single  bivalent  chromatin 
element  are  twice  halved  transversely,  but  they  do  not  part  company. 

notes  on  Machilid8B.§ — F.  Silvestri  describes  a  new  genus  Allcma- 
chilis,  allied  to  MachiloideSj  represented  by  A,frogaUi  sp.  n.  from  New 
South  Wales.  Five  other  new  species  are  described,  and  the  author 
makes  various  notes  on  the  family,  and  gives  a  diagnostic  key  to  the 
genus  Machilis, 

Key  to  Families  and  Genera  of  Thy8anura.||— C.  F.  Jackson  has 
m:epared  a  usef  nl  diagnostic  key  to  this  o^er  of  insects,  based  on  Dalla 
Torre's  monograph. 

Iiyurious  Insects  of  the  State  of  New  York.f — E.  P.  Felt 
discusses  a  number  of  injurious  insects,  e.g.,  the  grape-root  worm  {Fidia 

*  Amer.  Joum.  Sci.,  xxii  (1906)  pp.  249-68  (8  figs.). 
t  SB.  Akad.  Wiss.  Wien.  cxiv.  (1906)  pp.  57-81  (1  pi.). 
X  ZooL  Anzeig.,  xxx.  (1906)  pp.  529-86  (14  figs.). 
§  Bedia,  Ui  (1905)  pp.  326-89  (18  figs.). 
I  Ohio  Naturalist,  vi.  (1906)  pp.  545-9  (7  figs.). 

^  New  York  State  Museum,  BuUetin  104,  Entomology  26,  Albany,  1906,  pp. 
4^166  (10  pis.). 


668  SUMMARY    OF  CURRENT  RESEARCHES   RELATING  TO 

viticola\  the  army  worm  {Heliophilu  unipunctata),  the  grass  web-worms 
(Crambm),  the  San  Jos^  scale  {Aspidiotm  pemidosus). 

He  also  *  gives  a  full  and  beautifully  illustrated  account  of  the  gipsy 
moth  {Portfietria  di»par\  a  notorious  pest,  and  of  the  more  recently 
introduced  brown  tail  moth  {Euprodis  chrysorrhoM),  which  threatens  to 
develop  into  a  serious  enemy  of  fruit,  shade,  and  certain  forest  trees. 

Flower- visiting  Insects  in  Styria.t  —  Karl  Fritsch  has  collected, 
and  communicates  narticulars  regarding  the  visits  of  insects  to  150 
species  of  plants.  The  observations  were  made  in  the  neighbourhood  of 
Graz,  during  six  months  from  April  to  October. 

9.  Araohnlda. 

Collections  of  Spiders.} — H.  Desmaisons  finds  that  spiders  collected 
for  museum  purposes  are  best  kUled  in  ether,  and  fixed  on  glass  slides 
with  strong  gum-arabic.  When  the  gum  is  dry,  the  specimen  should  be 
placed  in  90  p.c.  alcohol.  The  webs  should  be  represented  by  photo- 
graphs, and  a  gentle  spraying  of  the  web  with  a  vaporiser  is  useful 
before  the  photograph  is  taken.  A  good  example  of  the  results  of  this 
method  is  given  in  the  accompanying  plate. 

aland  System  in  Ixode8.§ — E.  Nordenskiold  describes  in  Ixodes  in 
females  after  egg-laying,  or  a  week  after  sucking  blood,  a  peculiar  gland, 
which  does  not  occur  in  immature  forms.  It  is,  histologically,  auite 
unlike  other  glandular  structures  of  Ixodes,  but  resembles  the  ^n- 
glands  of  butterfly  caterpillars.  It  is  paired,  and  consists  of  a  single 
very  large  cell  situated  on  the  anterior  part  of  the  body  cavity,  right  and 
left  of  the  mouth-parts.  It  is  much  branched,  and  possesses  a  giant- 
branched  nucleus.  There  is  an  intra-cellular  canal  system,  whose  walls 
are  lined  by  small  rods.  The  secretion  is  granular,  and  is  poured  into 
the  canals  in  the  form  of  balloon-shaped  little  drops. 

Besisting  Powers  of  Tyroglyphin8B.|| — ^A.  Maurizio  concludes  an 
account  of  the  mode  of  life  of  these  mites,  with  a  description  of 
numerous  exceedingly  careful  experiments  as  to  their  astonishing  power 
of  resisting  poisons  and  destructive  reagents. 

c.  Orustaoea. 

Coral-infesting  Crab.f — J.  R.  Henderson  describes  Cryptockirtu 
dimorphus  sp.  n.,  an  interesting  form  discovered  by  Major  A.  R. 
Anderson  at  the  Andaman  Islands.  Like  others  of  the  same  family 
(Hapalocarcinidse),  this  crab  takes  up  its  abode  as  a  commensal  in  living 
corals,  and  causes  abnormal  growth,  which  results  in  forming  a  partially 
closed  chamber  or  prison.  The  new  species  exhibits  very  striking  sexu^ 
dimorphism.  The  dwarfed  male,  which  is  less  than  one-fourth  the  size 
of  the  female,  has  a  total  length  of  1  *  25  nun.,  probably  a  record  for 
diminutive  size  among  adult  Decapods.    Another  unique  peculiarity  of 

*  New  York  State  Museum,  Bulletin  103,  Entomology  25,  pp.  1-20  (10  pla.). 
t  Verb.  k.k.  Zool.  Bot.  Ges.  Wien,  Ivl.  (1906)  pp.  135-60. 
X  Bull.  Soc.  Linn,  du  Nord  de  la  France,  xvii.  (1904)  received  1906,  pp.  107-10 
(1  pi.).  §  Zool.  Anzeig.,  xxx.  (1906)  pp.  484-5. 

II  Centralbl.  Bakt.  Parasitenk.,  2t«  Abt.,  xv.  (1906)  pp.  723-36. 
^  Ann.  Nat.  Hist.,  xviii.  (1906)  pp.  211-19  (1  pL). 
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die  male  is  his  habit  of  attaching  himself  to  the  ventral  surface  of  the 
female.  A  careful  description  of  both  sexes  is  given,  and  the  species  is 
distinguished  from  G,  eordlliodytes  Heller. 

Malacostraca  of  the  Oulf  of  Odessa.* — ^M.  Ealichewsky  gives  an 
account  of  the  higher  Crustacea  of  the  Gulf  of  Odessa.  The  report, 
which  is  in  Russian,  deals  with  thirty-seven  species,  including  Amphitfwe 
buczmskii  sp.  n,,  one  of  the  Podoceridae. 

Development  and  Systematic  Position  of  Nebalia.f  —  Margaret 
Robinson  has  studied  a  series  of  stages  of  Nehalia,  She  concludes  that 
the  history  of  development  confirms  Clauses  view  as  to  the  Malacostracan 
position  of  this  form.  One  feature  in  the  development  of  Nehalia  in 
favour  of  this  position  to  which  attention  is  drawn,  is  the  sharpness  of 
definition  with  which  the  embryonic  stages  are  marked  off  from  one 
another.  Nehalia  appears  to  be  most  nearly  related  to  Mysis ;  this  view 
is  supported  by  the  fact  that  organs  which  are  similar  in  the  adult  are 
alike  also  in  their  development.  For  example,  the  brood  pouches  in 
the  two  animals  are  formed  in  the  same  ^'ay  by  spiny  outgrowths  on 
the  coxopodites  of  the  thoracic  legs.  Other  points  in  common  are  the 
peculiar  form  of  gastrulation,  the  development  of  the  endoderm,  the 
subsequent  formation  of  the  midgut  by  circumcrescence,  and  the  develop- 
ment of  the  liver  lobes,  heart,  and  brain.  It  seems  not  improbable  that 
Nebalia  is  the  most  ancient  living  Crustacean  at  present  known. 

New  Operoulate  Cirriped.J — A.  Gruvel  describes  Pyrgopsis  annan- 
dalei  g.  et  sp.  n.,  a  new  Indian  type  allied  to  Pyrgoma^  but  with  a  mem- 
branous base  (without  calcareous  envelope)  and  with  a  stalk  suggestive 
of  the  pedunculate  forms. 

Hermaphroditism  of  Male  Apus.§ — N.  von  Zograf  has  found 
distinct  ova  lying  free  in  the  testes  of  a  male  Lepidurus  productus. 
Similar  phenomena  have  been  recorded  by  Nebesky  for  Orchestia  cavimana 
and  by  La  Valette  St.  George  for  Astacus,  H.  M.  Bernard  has  noted 
physiological  as  well  as  morphological  hermaphroditism  in  Lepidurus 
glaeialis. 

Parasitio  Gopepod  in  Amphiura  squamata.|| — E.  H^rouard  has 
found  in  the  incubatory  sac  of  this  Ophiuroid  a  remarkable  female 
Gopepod  whose  appendages  are  in  part  modified  into  long  bow-like 
structures.  These  belp  to  dilate  the  sac.  H^rouard  found  1-4  pigmy 
males  of  triangular  form  fixed  by  hooks  to  the  abdomen  of  the  female. 
The  female  resembles  Philichthys  sciena  Richardi,  but  the  male  is  very 
different,  being  triangular  and  unsegmented  inst^  of  being  rectilinear 
and  distinctly  segmented.  But  the  author  thinks  this  new  endoparasite 
may  be  named  Philichthys  amphiurce  sp.  n. 

New  Oenos  of  Oymnoplea  f^om  Natal.f — A.  W.  Cooper  describes 
Adiaptomus  natalensis  (g.  et  sp.  n.)  whose  most  distinctive  character 

•  Mem.  Soc.  Nat.  Nuov.  Russie,  xxix.  (1906)  pp.  1-34  (2  pis.), 
t  Quart.  Joum.  Micr.  Sci.  1.  (1906)  pp.  383-433  (6  pis.). 
X  Comptea  Rendus,  cxHi.  (1906)  pp.  1668-9. 
I  Zool.  Anzeig.,  xxx.  (1906)  pp.  663-7  (3  figs.). 
I  Comptes  Bendus,  ozlii.  (1906)  pp.  1287-9  (3  figs.). 
^  Axmals  Natal  Goyermnent  Museum,  i.  (1906)  pp.  97-104  (1  pi.). 
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is  that  both  antennas  in  the  female  and  the  left  in  the  male  have  twentj- 
six  joints,  and  the  right  in  the  male  twenty-three.  No  other  member  of 
the  Gymnoplea  is  known  with  more  than  twenty-five. 

Oogenesis  and  Spermatogenesis  in  Cyclops  strenuus.* — P.  Lerat 
finds  that  the  general  sequence  of  kinetic  processes  is  the  same  in 
oogenesis  and  spermatogenesis.  The  only  noteworthy  difference  is  in 
the  volume  of  the  cells.  In  the  zone  of  multiplication  all  the  cells  have 
the  normal  number  of  chromosomes.  The  numerical  reduction  does  not 
precede  the  first  maturation-division.  During  the  period  of  synapsis, 
the  chromatin  forms  filaments  which  unite  in  pairs  to  form  a  tnick 
spireme  and  are  afterwards  separated  in  an  apparent  longitudinal  divi- 
sion. The  maturation  divisions  are  the  same  in  the  two  sexes.  The 
first  division  is  heterotypic :  there  is  a  true  longitudinal  cleavage  of  the 
chromosomes ;  the  second  division  is  homotypic ;  and  in  the  hetero- 
typic division  the  numerical  reduction  of  chromosomes  is  effected. 

Annulata. 

Bionomics  of  Annelids-t — 6.  Bohn  gives  an  account  of  the  be- 
haviour and  general  functions  of  Annelids.  In  a  preliminary  section 
he  deals  with  the  organisation  and  functions  of  the  organs,  discussing  a 
typical  segment,  differentiation  of  s^ments,  different  r^ons  of  the 
body,  and  variations  in  the  number  of  segments.  The  next  section 
treats  of  the  classification,  which,  it  is  pointed  out,  is  an  ethological  one  r 
the  bathymetric  distribution  of  marine  Annelids ;  the  different  habitats. 
— ^rock,  sand,  mud,  etc. ;  and  the  different  modes  of  life,  tubicolons,. 
conmiensal,  etc.  Then  follows  a  consideration  of  the  different  fanulies,. 
under  which,  in  all,  seventy-three  species  are  dealt  with  as  regards  their 
habitats  and  mode  of  life. 

Embryology  and  AfBinities  of  SipunculidsB.f — J.  H.  Gerould  gives 
a  very  full  account  of  the  development  of  Phascolosoma  from  matura- 
tion and  fertilisation  on  to  post-ls^al  stages.  The  paper  includes  alsa 
a  comparison  with  SipunetUm,  Ghsetopods,  Echiurids,  Molluscs,  and 
Yermiaea,  and  also  a  statement  of  the  generic  characters  of  Sipunculu^ 
and  of  Phascolosoma,  It  is  concluded  that  the  Sipunculids  are  probably 
primitive  forms.  This  is  shown  by  their  unpaired,  unsegmented,  ventral 
nerve-cord,  by  the  retention  in  the  adult  of  the  principal  retractor  muscles 
of  the  trochopbore,  and  of  the  single  pair  of  thoracic  nephridia.  The 
entire  organisation  of  the  adult  is  exceedingly  simple  and  trochopbore- 
like.  The  transitory  metamerism  of  the  trodiophore  of  P.  goiMU  prob- 
ably indicates  a  near  relationship  to  that  type,  an  incipient  tendency 
towards  metamerism.  Sipunculids  are  AnneUds  closely  allied  to  the 
Chsetopods  and  to  primitive  Molluscs,  but  are  even  simpler  in  structure 
than  the  Archiannelida. 

Larva  of  Echiurus.f — W.  Salensky  gives  an  account  of  ihe  struo- 
ture  of  this  larva,  dealing  with  its  externals,  ectoderm  layer,  and  skin 

♦  La  Cellule,  xxu.  (1905)  pp.  168-99  (4  pis.), 
t  Ann.  Sci.  Nat.  (Zool.)  iii.  (1906)  pp.  35-144. 
X  Zool.  Jahrb.  Abt.  Anat,  xxui.  d906)  pp.  77-162  (8  pis.  and  4  fiffs.). 
§  M6m.  Acad.  Imper.  Soi.  St.  jP^tersbourg,  series  8,  Classe  Pnjsico-Math^ 
matique,  xvi.  (1905)  pp.  1-102  (10  pis.). 
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glands,  the  ciliated  rings,  the  ectoderm  of  the  intertrochal  zone,  nervoiis 
system,  gat,  mesodermal  stmctores  including  ccelome,  and  nephridia. 
There  are  comparative  notes  on  other  Echioridse.  Echiurus  and  Thalas- 
sema  are  closely  related  by  several  important  characters  :  they  are  distinct 
from  the  Annelids.  If  placed  amongst  Annelids  they  most  stand  in  an 
isolated  group. 

Cirrus  and  Elytron  in  AphroditidsB.* — H.  Dnncker  has  set  him- 
self the  problem  of  settling  the  question  of  homology  between  these  two 
stractnres  in  this  family,  and  nlk  140  pages  with  the  record  of  his 
investigations.  On  histological  and  topographical  grounds  he  concludes 
they  are  homologous.  Normally  they  always  exclude  each  other,  and 
are  the  only  innervated  organs  of  the  parapodium. 

New  Species  of  OligochsBts.t — L.  Cognetti  de  Martiis  describes 
the  following  new  forms — Pheretima  habereriy  Ph.  maremeUeri,  Ph, 
ambigua^  TrUogmia  morosa, 

Nematohelminthes. 

Conditions  of  Development  in  Asoaris  vitalorum.t — L.  Jammes 
and  A.  Martin  find  that  the  receptivity  of  the  host  depends  in  the  first 
place  on  its  temperature.  The  nature  of  the  digestive  fluids  is  also 
important ;  the  succession  of  an  acid  and  an  alkaline  medium  is  favour- 
able to  development.  Susceptibility  to  parasitism  varies  with  age  and 
physiological  condition.    It  is  suggested  that  the  development  of  the 

S^rasites  is  in  some  measure  conditioned  by  pre-existing  abnormal  con- 
tions  in  the  host. 

Maturation  in  Asoaris  canis.§ — H.  Marcus  has  studied  the  e^ 
ai\d  sperm  maturation  in  this  species  of  Ascaris.  The  following  are  the 
more  important  of  his  results.  He  finds  that  conjugation  of  the 
chromosomes  takes  place.  Both  maturation  divisions  are  longitudinal, 
consequently  one  must  be  a  genuine  reduction  division.  The  chromo- 
somes show  a  '*  Duplicit^t.'*  In  the  original  sex-cells,  a  reduction  of 
the  number  appears  again  to  occur  through  '' Eonjunktion  **  of  the 
chromosomes;  a  symmixis  is  therefore  probable.  On  the  ground  of 
far-reaching  '^Oonomeir'*  inside  the  chromosomes  both  maturation 
divisions  can  be  regarded  as  reduction  divisions.  The  centrosome  arises 
in  the  nucleus ;  probably  the  centrosome  of  the  spermatid  persists  and 
enters  the  egg  in  the  nucleus  of  the  spermatozoon. 

Oxyuris  in  Vermiform  Appendix.]] — H.  Schoppler  describes  a  case 
in  which  a  string  of  eggs  of  Oxyuris  vermicularia  occurred  in  the  vermi- 
form appendix  of  a  cUld.  The  eggs  were  arranged  exactly  as  they  lie 
within  the  parent  worm,  and  had  undergone  partial  development.  It  is 
suggested  Uiat  the  worm,  having  migrated  to  the  appendrc,  underwent 
maceration,  but  that  the  eggs,  on  account  of  t^eir  more  resistant  cover- 
ings, had  withstood  this  process. 

•  Zeitschr.  Wisg.  Zool.,  Ixxxi.  (1906)  pp.  191-342  (1  pi.  and  33  figs.), 
t  Atti  R.  Aooad.  Sci.  Torino,  xli.  (1906)  pp.  777-90  (1  pl.). 
X  Oomptes  Rendus,  cxliii.  (1906)  pp.  189-90. 
{  Arch.  Mikr.  Anat ,  Ixviii.  (1906)  pp.  441  90  (2  pis.  and  10  figs.). 
I  Centralbl.  Bakt.  Parasitenk.,  xli.  (1906)  pp.  453-5  (1  fig.). 
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Spedes  of  Strongylus  in  Oibbon.* — H.  Smidt  in  the  conrse  of 
examination  of  forty  gibbons  {Hylohates  st/ndactylus  and  E.  agilis)  found 
several  instances  of  severe  affection  of  the  large  intestine.  This  proved 
to  be  due  to  the  presence  of  Stroiigylus  ovatus  v.  Linstow,  which  waa 
found  in  various  situations.  Particulars  with  regard  both  to  the  para- 
site and  to  the  lesions  produced  are  given. 

Structure  of  Mermis  albicans,  v.  Sieb.f — ^Max  Bauther,  in  the 
first  of  a  series  of  studies  on  the  structure  of  Nematodes,  describes  some 
of  the  macroscopic  and  microscopic  features  of  this  species.  He  deals 
specially  with  the  ectodermal  organs — the  skin,  the  neuro-muscular 
system,  certain  parts  of  the  alimentary  canal,  viz.  oesophagus  and  cloaca. 
The  mid-gut,  wnich  is  transformed  into  a  holder  of  reserve-stufib,  and  the 
genital  apparatus  are  only  slightly  dealt  with. 

New  Nematodes  and  other  Parasites.! — 0.  von  Linstow  describes 
the  following  Nematodes — Ascaris  sphyranurcR  sp,  n.  from  the  body- 
cavity  of  Sphyranura  barracuda ;  A,  halkoris  Baird,  from  the  pylorus 
of  the  dugong  ;  Filaria  macrolaimus  sp.  n.  from  the  orbit  of  Centrums 
subslegans  ;  Trichocephalus  alcocki  sp.  n.  from  the  stomach  of  Cervus  eldi ; 
KhahdiUs  tripartitaj  from  a  monkey.  He  discusses  the  life-history  of 
Parachordodes  tolosanus,  and  also  describes  Eemistomum  attmuatum 
sp.  n.  from  BiAteo  vulgaris^  Eolostomum  excisum  from  Aegolius  otm  and 
Strix  flammea,  and  Eymenolepis  inflata  Rud.  from  the  coot. 

Platyhelminthes . 

TflBniflB  of  Birds  of  Prey.§ — 0.  Puhrmann  describes  four  forms. 
He  notes  that  the  birds  of  prey  of  America  harbour  a  quite  special 
Taenia-f  auna,  whilst  none  of  the  known  Tsenis  occurring  in  European- 
Asiatic- African  birds  of  prey  are  found  in  American  representatives  of 
the  same  group.  Another  interesting  point  is  that  day  and  night  birds 
of  prey,  thougn  in  many  cases  they  have  the  same  food,  are  the  hosts  of 
quite  different  Taeniae.  In  the  one  group  fifteen  species  are  known,  and 
in  the  other,  two.  The  latter  belong  to  one  genus  {Faruterma)^  the 
representatives  of  which  live  only  in  nocturnal  birds  of  prey. 

Studies  on  Tapewonns.||— 0.  Fuhrmann  continues  his  study  of  the 
Cestodes  of  birds  of  prey,  and  describes  AnomoteBtiia  trapezoides  sp.  n.  ; 
Faruterina  angustata  g.  et  sp.  n.  (with  a  "  paruterine  "  diverticulum  in 
front  of  the  uterus  into  which  the  ova  pass  at  a  late  stage) ;  Dilepis 
oligorchida  sp.  n. ;  Oligorchis  stranyulatus  g.  et  sp.  n.  (near  EymmwUpis^ 
but  with  four  testes  instead  of  three)  ;  ZHpylidium  avicola  sp.  n. ;  and 
Tc^nia  heteracantha  sp.  n. 

J.  Bourquin  f  describes  Davainea  latoralis  sp.  n.  from  OaUopitAecus 
volansy  which  has  a  "  cilif orm  "  cuticular  investment  over  almost  the 
whole  surface  of  the  scolex,  with  the  exception  of  the  suckers. 

*  Centralbl.  Bakt.  Parasitenk.,  zli.  (1906)  pp.  646-61  (4  figs.), 
t  Zool.  Jahrb.,  xxiii.  (1906)  pp.  1-76  (3  pis.). 
:  Op.  cit.,  xxiv.  (1906),  pp.  1-20  (1  pi.). 

§  Centralbl.  Bakt.  Parasitenk.,  Ite  Abt.,  xli.  (1906)  pp.  79-89  (32  figs.). 
R  Tom..oit.,  pp.  212-21  (17  figs.). 
^  Tom.  cit.,  p.  222. 
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Motility  of  the  Echinocoocns '  Scolex.* — J.  Sabraz^,  L.  Muratol, 
and  P.  Husnot  have  tried  to  throw  some  light  on  the  secondary  metr.- 
morphosis  which  occurs  when  a  cyst  of  Echinococctui  is  ruptured.  They 
have  found  that  minute  scolices  in  a  drop  of  the  fluid  at  a  temperature 
of  31**  C.  exhibit  considerable  though  slow  motility.  It  seems  not  un- 
likely that  they  can  migrate  actively  in  the  tissues  of  the  infected  subject 
if  they  are  liberated  from  the  cyst. 

Mammalian  Cestode8.t  —  C.  v.  Janicki  has  examined  28  species, 
chiefly  from  the  collections  of  the  Berlin  and  Vienna  Museums.  Sixteen 
of  the  species  are  described  as  new.  Prom  Didelphidae  there  is  a  new 
form  of  the  genus  Linstowia  Schokke,  occurring  exclusively  in  apla- 
cental  mammals.  Representatives  of  the  old  genus  Oochoristica  Ltihe 
are  met  with  in  two  species  (one  of  which  is  new)  for  the  first  time  in 
Marsupials.  Previous  accounts  of  other  forms  are  added  to  with  refer- 
ence to  several  structural  points,  and  new  species  are  described. 

Polyonchobothriom  polypteri  Leydig.| — B.  Elaptocz  re-describes 
this  species.  It  is  one  of  the  BothriocephalidaB — Ltihe's  sub-family 
PtychobothriinaB.  Its  most  noteworthy  peculiarity  is  that  it  is  the  only 
species  in  this  group  possessing  hooks.  They  occur  upon  the  lobes  of 
the  scolex  in  its  distal  and  most  mobile  region.  An  amended  diagnosis 
of  the  genus  Polyomhohothrium  Diesing,  is  given. 

Schistosoma  japonicum  in  the  Philippine8.§ — P.  G.  WooUey  has 
found  in  lesions  of  the  lungs,  liver,  and  bowel  of  a  Filipino,  ova  which 
agree  in  shape,  size,  and  colour  with  those  of  Schistosoma  japonicum  vel 
cattoi.  It  seems,  then,  that  this  blood-fluke  occurs  not  only  in  China 
and  Japan,  but  also  in  the  Philippine  Islands. 

Studies  on  Turbellaria.||— W.  A.  Haswell  describes  Heterocfuxrus 
austrdlis  g.  et  sp.  n.,  an  "  acoelous "  Turbellarian  with  some  peculiari- 
ties— e.g.  the  absence  of  a  *' frontal  organ."  The  sub-ordinal  name 
Acoela  is  not  strictly  applicable,  since  an  enteric  cavity,  of  a  sort,  is 
present.  The  reproductive  apparatus  is  entirely  absent  during  the 
winter.     There  are  symbiotic  algae  with  distinct  cell-walls. 

The  author  also  describes  Anomaloccdtis  cacus,  a  new  type  of  Rhab- 
docoele,  outside  the  limits  of  all  the  known  families.  The  arrangement 
of  the  male  ducts  (with  the  vesicula  seminalis  and  prostate  reservoir  both 
inclosed  in  the  penis  sheath)  is  very  exceptional,  occurring  elsewhere 
only  in  the  Vorticida,  from  all  of  which  the  new  form  is  distinguished 
by  naving  diffuse  or  follicular  testes,  and  by  having  a  pharynx  rosulatus 
instead  of  a  pharynx  doliilormis.  There  is  one  reproductive  aperture 
and  a  single  ovary ;  the  uterus  is  combined  with  the  genital  atrium ; 
there  are  reticulate  vitelline  glands ;  the  penis  is  armed  with  numerous 
chitinous  teeth ;  the  intestine  is  devoid  of  a  definite  layer  of  epithelium. 

♦  Comptes  Elendus,  cxlii.  (1906)  pp.  1353  -5. 

t  Zeitschr.  wiss.  ZooL,  Ixxxi.  (1906)  pp.  605-97  (6  pis.  and  16  figs.). 

X  Centralbl.  Bakt.  Parasitenk.,  xli.  (1903)  pp.  527-36. 

§  Philippine  Journ.  Sci.,  i.  (1906)  pp.  83-9  (3  pis.). 

I  Quart.  Journ.  Micr.  Sci.,  xlix.  (1905)  pp.  425-67  (3  pis,). 
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Notes  01  Gonvolnta  roscoffensis'  Oraff  * — E.  Warren  has  made  the 
interesting  discovery  of  the  presence  of  Convoluta  roscoffensis  at  Sootte- 
burg,  on  the  Natal  coast.  They  have  been  fonnd  occnpjing  an  area  of 
a  few  handred  yards  only,  and  have  not  been  discovered,  though  looked 
for,  elsewhere.  On  the  cuxjumscribed  area  they  were  present  in  large 
numbers,  giving  the  sand  a  bright  gr^n  tint.  Some  observations  have 
been  made  upon  the  ova,  which,  during  their  growth  and  maturation, 
are  remarkable  for  their  branched  or  stellate  condition — they  are 
probably  sending  out  pseudopodia  into  the  surrounding  parenchyma,  for 
there  are  no  follicle  cells. 

Triolad  Studie8.t — L.  BShmig  gives  a  systematic  and  anatomical 
account  of  the  families  ProcerodidsB  and  Bdellouridss.  This  embraces 
diagnostic  descriptions  of  the  families,  sub-families,  genera,  and  species, 
with  lists  of  synonyms,  so  that  there  is  a  satisfactory  clearing  of  the 
ground  in  this  field.  The  anatomical  account  is  also  comprehensive ; 
the  nervous  system  (including  sense  organs)  and  the  genital  system  in 
particular  are  exhaustively  discussed. 

Fresh-water  Species  of  Polycystis.  J  —  E.  Bresslau  describes 
Polycystis  goetUi  sp.  n.  from  a  pond  in  the  botanic  garden  at  Strassburg. 
It  is  particularly  interesting  as  being,  like  Du  Plessis'  Macrorhynchus 
{Phamrhynchiis)  Iwianus,  a  fresh-water  representative  of  a  marine 
genus. 

Maturation  and  Fertilisation  in  Thysanozoon  brocchif — R. 
Schockaert  describes  the  origin  of  the  male  pronucleus  and  the  appear- 
ance of  a  peculiar  transient ''  spermocentre.  As  the  female  pronucleus 
is  formed,  the  ovocentre  disappears.  The  centrosomes  of  the  first  cleav- 
age seem  to  be  new  formations,  and  so  do  those  of  the  second  and  third 
cleavage. 

Nervous  and  Excretory  Systems  of  Freshwater  Triclads.H  —  H. 
Micoletzky  describes  in  species  of  Flanaria,  Folycelis,  etc.  the  minute 
structure  of  the  ''  brain,*'  which  is  composed  of  three  pairs  of  ganglia 
with  three  commissures,  and  the  general  structure  of  the  excretory 
canals. 

Bath]rpelagic  Nemertines.f — L.  Joubin  calls  attention  to  ten  new 
species  of  bathypelagic  Nemertines  collected  by  the  Prince  of  Monaco  off 
tne  Azores  and  Canaries  and  in  the  Sargasso  sea.  There  are  six  new 
species  of  Flanktonemertes,  three  of  Nectonemertes^  and  one  of  PeHago- 
nemertesy  the  descriptions  of  which  will  be  pubUshed  later. 

IncertaB  Sedis* 

Ordovician  and  Silurian  Bryozoa.** — Bay  S.  Bassler  has  revised  the 
large  collection  made  by  U.  P.  James  and  described  by  him  and  his  son, 

*  Annals  Natal  Government  Museum,  i.  (1906)  pp.  106-8  (1  pi.). 

t  Zeitschr.  wiss.  ZooL,  Ixxzi.  (1906)  pp.  844-604  (8  pis.  and  9  figs.). 

X  Zool.  Anzeig.,  xxx.  (1906)  pp.  415-22  (6  figs.). 

I  La  Cellule,  xxii.  (1906)  pp.  1-37  (3  pis.). 

I  Zool.  Anzeig.,  zxx.  (1906)  pp.  702-10  (4  figs.). 
^  Comptes  Rendus,  cxlii.  (1906)  pp.  1849-^1. 
•*  Proc.  U.S.  Nat.  Mus.,  xxx.  (1906)  pp.  1-66  (7  pis.). 
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J.  F.  James.     He  has  endeavoured  to  correct  and  deepen  the  diagnoses, 
and  to  adjnst  the  nomenclature. 

Development  of  Flnstrella  hispida  (Fabricius).* — R.  M.  Pace  has 
investigated  the  earlier  stages,  and  gives  an  account  of  the  eggs,  sper- 
matogenesis and  oogenesis,  maturation,  s^mentation  to  the  32-celled 
stage,  etc.  The  main  results  obtained  are  the  following.  There  is  a 
"yolk-nucleus  "  in  the  egg.  The  formation  of  the  endc^erm  has  been 
traced.  The  oral  and  a1x)ral  ectoderm  are  differentiated  as  early  as  the 
16-celled  stage  and  remain  ^uite  distinct  from  that  time  onward. 
The  ciliated  ring  of  the  larva  is  formed  by  the  coalescence  of  several 
originally  distinct  rows  of  cells,  and  not  by  the  hypertrophy  of  a  single 
row.  A  stomach  comparable  to  that  of  Alcyonidium  is  present  also  in 
FlustreOa. 

Braohiopods  of  the  Valdivia  and  Oanss  Bxpeditions.t — F.  Bloch- 
mann  makes  a  preliminary  report  on  new  species  from  the  far  south — 
Liothyrina  arUarctka^  L.  wirUeri,  Chlidonophora  chum  (with  a  relatively 
long  stalk  with  a  brush-like  lower  end  adapted  for  fixation  in  the  loose 
Olobiffsrina  ooze),  Macandrevia  vanhdffeni,  Magellania  joubiniy  and  Tere- 
bratslla  enzmspergeri, 

IVorwegian  Aotinotrocha  and  the  Affinities  of  Phoronis.^ — ^A. 
Schepotieff  describes  two  forms  of  Actinotrocha  from  Norway,  and  dis- 
cusses briefly  the  affinities  of  Phoronis,  which  on  account  not  of  the 
structure  of  the  larva  only,  but  of  the  whole  organisation  is  to  be  placed 
near  the  Phylactotemata  (Bryozoa)  on  the  one  side  and  the  PterobranchisB 
on  the  other.  It  thus  belongs  to  the  oligomere  forms  which,  on 
account  of  their  connections  with  the  Pterobranchiae,  are  all  related,  and 
form  a  group  of  the  Triarticulata  (Schimkewitsch,  1892),  as  follows  : — 


Oligomere  _ 
forms. 


modified      f  with  epistome  j  ^2^^ 
with  shell  Brachiopoda 


Triarticulata 


Near  the  ohgomeres  but  not  related  to  each  other  are  on  one  side 
the  ChsBtognatha  and  on  the  other  the  Endoprocta.  In  all  cases  where 
development  is  known  the  structure  of  the  free-swimming  larvss  may 
be  referred  to  the  general  type  of  the  trochophore.  The  Actinotrocha 
deviates  considerably  from  this  type  in  the  presence  of  the  tentacle 
crown. 

Aotatoria. 

Botifera  from  Indo- China,  Sumatra  and  Java,  etc.!— E.  T. 
Weber,  having  examined  some  tubes  of  plankton  material  collected  in 
these  countries  by  Walter  Volz,  gives  lists  of  the  Rotifera  found  in 
these  gatherings,  some  25  species  in  all.  The  author  describes  and 
figures  in  the  text  some  of  tne  more  remarkable  forms  found  in  these 

♦  Quart.  Joum.  Micr.  Sci.,  No.  199  (1906)  pp.  43(^78  (4  pis.) 
t  Zool.  Anzeig.,  xxx.  (1906)  pp.  690-702  (3  figs.). 
X  ZeitBchr.  wiaa.  Zool.,  Ixxxiv.  (1906)  pp.  79-94  (2  pis.). 
§  Zool.  Jahrb.,  xxiv.  (1906)  pp.  207-226. 
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localities,  amon^  which  may  be  mentioned  the  following  : — Brachionus 
falcatus  Zach.,  Slowing  nnmerous  variations,  and  MetopuUa  {Notogonia) 
Ehrmhergi  Perty,  both  from  Java;  Polychc^us  ColUnsii  Gosse  and 
Brachionus  milUaris  Ehrbg.,  from  Cochin-China ;  EucManis  plkata 
Levander,  from  the  Sandwich  Islands.    No  new  species  were  found. 

Echinoderma. 

Peculiar  Larval  Asterid.* — R.  Koehler  and  C.  Vaney  describe 
under  the  name  Stsllosplmra  mirabilis  a  peculiar  larval  Asterid,  obtained 
by  the  Prince  of  Monaco  from  a  depth  of  2000-3000  metres  off  the 
Azores.  It  is  unlike  any  known  pelagic  form,  but  its  pedioellariae  are 
like  those  of  star-fishes  of  the  Forcipute  group.  It  is  very  probably 
the  larva  of  an  abyssal  form.  The  body  is  almost  spherical,  about 
8  mm.  in  diameter,  with  superficial  sharp  calcareous  corpuscles  arranged 
in  groups  and  inserted  on  calcareous  plates,  with  an  internal  enteron 
showing  two  coils  and  two  oesophageal  diverticula.  At  a  later  stage  the 
corpuscles  and  plates  are  absorbed.  A  six-rayed  symmetry  indicated  by 
six  equatorial  plates  persists  after  these  disappear.  The  secondary  plates 
of  the  aboral  poles  show  a  five-rayed  arrangement.  The  presence  of 
two  buccal  tentacles  indicates  bilateral  symmetry. 

First  Recorded  Occurrence  of  Blastoidea  in  New  South  Wales.! 
T.  GriflSth  Taylor  describes  from  Carboniferous  beds  at  Clarencetown 
the  first  Blastoid  found  in  New  South  Wales.  It  is  noteworthy  for  its 
large  size,  the  calyx  probably  measuring  7-8  cm.  when  intact.  It  is  one 
of  the  Troostoblastidae  and  agrees  most  closely  with  Metahlastm, 

New  Brood-nursing  Sjmaptid.J — S.  Becher  gives  an  account  of 
Synapta  minuta  sp.  n.  It  is  a  brood-nursing  species,  of  which  fourteen 
are  now  known.  In  the  present  species  the  body-cavity  is  used  as  brood 
chamber.  A  consideration  of  the  contractile  rosette  of  the  Holothurise 
is  included  in  the  paper,  the  author  concluding,  contrary  to  the  views  of 
earlier  writers,  that  it  is  an  adult  and  not  simply  a  larval  structure. 

Coelentera* 

Reactions  of  Tubularia  crocea.§— A.  S.  Pearse  has  made  a  number 
of  experiments  on  this  hydroid.  The  proximal  tentacles  react  to 
mechanical  stimulation  by  bending  towards  the  manubrium.  The 
distal  tentacles  react  to  mechanical  and  chemical  stimulation  by  bending 
towards  or  away  from  the  mouth,  and  this  action  may  be  accompanied 
by  a  bending  of  the  manubrium  towards  the  stimulated  side.  Appar- 
ently no  part  of  the  hydranth  is  sensitive  to  very  dilute  solutions  of 
meat  juice,  onion  juice,  or  oil-of-cloves.  The  minimum  temperature 
at  which  reactions  occur  is  0°  C,  and  the  maximum  about  26°  C. 
Sudden  change  from  strong  light  to  shadow  or  from  darkness  to  strong 
light  has  no  apparent  effect  upon  the  animals. 

♦  Comptes  Rendus,  cxlii.  (1906)  pp.  520-2. 

t  Proc.  Linn.  Soc.  N.S.W.  xxxi.  (1906)  pp  54-9  (4  figs.). 

i  Zool.  Anzeig.,  xxx.  (1907)  pp.  505-9  (3  figs.). 

§  Amer.  Nat.,  xl.  (1906)  pp.  401-7  (1  tig.). 
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Hew  Natal  Hydroids.* — E.  Warren  describes  Halocordyle  cooperi 
sp.  n.,  whose  special  characters  appear  to  be  the  capitate  tentacles 
which  tend  to  be  arranged  in  whorls  and  adelocodonic  gonophores. 
Another  new  form  dealt  with  is  Tuhularia  solUaria  sp.  n.,  which  appears 
to  have  affinities  with  Corymorpha  and  with  Ttibularia,  agreeing  with 
the  former  in  the  trophosome  characters  and  with  the  kttter  in  the 
nature  of  the  gonosome.  The  presence  of  an  actinnla  has  decided  its 
inclasion  amongst  the  Tabolarise. 

Behaviour  of  Sea  Anemones.t— H.  S.  Jennings  has  studied  the 
modifiabilitj  of  behaviour  in  sea  anemones,  but  only  an  abstract  of  his 
researches  is  given.  Changes  in  the  internal  physiological  processes^ 
former  stimuli  that  have  affected  the  animal,  former  reactions  performed, 
and  other  factors  combine  to  determine  an  action.  There  is  a  marked 
tendency  in  some  cases  to  repeat  an  action  in  the  way  it  has  been 
performed  before.  These  various  factors  give  a  high  degree  of  com- 
plexity and  adaptiveness  to  the  behaviour  of  even  these  low  animals. 

Madreporaria  Collected  by  the  "  Albatross." — T.  Wayland  Vaughanf 
reports  on  a  small  collection  from  the  Eastern  Tropical  Pacific,  which 
includes  the  following  new  forms  :  Desmophyllum  galapageme,  Madrepora 
gdlapagensiSy  Pocillopora  diomedece^  Bathyactis  marenzellsri,  Balarwphyllia 
galapagmsis^  four  species  of  Acroporaj  and  Porites  paschalmsis.  These 
are  all  beautifully  figured.  The  author  caUs  attention  to  the  meagreness 
of  our  knowledge  of  the  deep-sea  Madreporaria  of  the  greater  part  of  the 
Pacific  Ocean. 

Septa  of  Bugosa.f — J.  E.  Duerden  finds  that  the  Rugose  corals  and 
the  Zoanthid  Actinians  have  both  a  primary  hexamerism.  The  septa  in 
the  Rugosa  and  the  mesenteries  in  the  Zoanthead  are  added  in  bilateral 
pairs  at  only  one  region,  a  vertical  zone  within  the  primary  exocoeles, 
there  being  four  such  regions — ^middle  and  ventro-lateral  chambers — in 
the  Rugosa,  and  two^ — ventro-lateral  chambers — in  the  Zoantheae. 

The  septa  in  the  Rugosa  and  the  mesenteries  in  the  Zoantheae  are 
never  polycyclic,  as  in  modern  corals  and  ordinary  Actinians ;  at  most 
there  are  only  two  cycles  of  septa,  large  entosepta  and  small  exosepta, 
disposed  in  such  a  manner  as  could  only  have  been  produced  in  polyps 
with  a  mesenterial  arrangement  similar  to  that  of  the  Zoantheae. 

The  presence  of  a  ventral  directive  fossula  in  the  Rugosa,  usually 
persisting  in  the  fully  developed  and  otherwise  perfectly  radial  calice, 
can  be  explained  by  the  occurrence  within  the  living  rugose  polyp  of  a 
single  ventral  siphonoglyph  or  gonidial  groove,  such  as  is  characteristic 
of  Zoanthid  polyps. 

New  Type  of  Alcyonarian.lj— J.  Versluys,  jun.,  describes  Bathyal- 
cyon  robusium  g.  et  sp.  n.,  obtained  on  the  Siboga  expedition  in  the  Cerani 
Sea  from  a  depth  of  924  metres.  The  single  specimen  looked  at  first 
sight  like  a  large  solitary  polyp,  but  closer  examination  showed  that  it 

*  Annals  Natal  Government  Museum,  i.  (1906)  pp.  73-96  (3  pis.). 

t  Proc.  Acad.  Nat.  Sci.  Philadelphia,  Ivii.  (1906,  published  1906)  p.  764. 

t  Bull.  Mus.  Comp.  ZooL,  1.  (1906)  pp.  61-72  (10  pis.). 

§  Ann.  Nat.  Hist.,  xviii.  (1906)  pp.  227-42  (21  figs.). 

Il  Zool.  Anzeig.,  xxx.  (1906)  pp.  649-63  (4  figs.). 
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was  a  oolonj  with  a  single  central  sterile  antozooid,  mostlj  surrounded 
bja  sparse  coenenchjinain  which  there  are  nnmeroas  small  fatile  siphono- 
zooids,  less  abundant  towards  the  base  and  finally  absent  at  the  verj  foot. 
This  interesting  tjpe  seems  to  be  nearly  related  to  Anthotnastus^  especially 
to  the  form  which  Hickson  referred  to  Yerrill's  A.grandiflorus,  Mor- 
phologically it  is  a  dimorphic  colony ;  physiologioally  it  is  a  solitary 
polyp  with  gonads  imbedded  in  its  walls. 

Structure  of  Spongodes.* — W.  Harms  points  out  that  there  are, 
according  to  Eiikenthal,  95  species  of  Spongodes  or  DmdronspfUhya^  that 
in  most  cases  only  a  few  specimens  of  each  species  have  been  studied, 
and  that  there  is  reason  to  suspect  great  variability  and  modifiability. 
It  is  therefore  necessary  to  get  below  superficialities  and  investigate  the 
detailed  internal  stmcture,  in  regard  to  which  relatively  little  is  known. 
Harms  has  therefore  studied  a  number  of  species,  and  describes  in  a 
general  way  the  spiculation  (noting  the  occurrence  of  hollow  spicules), 
the  tentacles,  the  stomodseum,  the  ventral  "  spicular  cavities  **  on  the 
polyp-wall  for  the  reception  of  the  *'  Stiitzbiindel,'*  the  mesenteric  fila- 
ments, the  gonads,  and  the  canal-system.  The  general  result  is  to  show 
the  essential  anatomical  similarity  of  different  species ;  the  internal  struc- 
ture does  not  seem  to  help  very  much  in  deciding  whether  the  so-called 
species  are  well  defined  or  are  only  local  varieties.  The  stmcture  of 
the  testes  in  specimens  from  Torres  Straits  is  described. 

Precious  Corals.f — Sydney  J.  Hickson  gives  an  interesting  account 
of  CoralHum ;  its  distribution,  its  ancient  uses  in  medicine,  and  its  naturai 
history.  At  present  the  coral  fisheries  of  importance  are  in  the  Medi- 
terranean, off  the  Cape  Yerd  Islands,  and  off  Japan.  The  bulk  of 
Japanese  coral  is  exported  to  Italy  and  China. 

There  is  dimorpnism  in  GoraXlium  nohiU  (Moseley,  1882),  and  the 
gonads  are  in  the  autozooids  (Lacaze-Duthiers,  1864) ;  in  G,  rtigina 
Hickson  found  that  the  gonads  are  in  the  siphonozooids.  The  herma- 
phroditism of  CnohiUAeacnheA  by  Lacaze-Dumiers  requires  confirmation. 

As  the  two  characters  which  distinguish  PUurocoralUumy  viz.  Uie 
position  of  the  zooids  on  one  side  of  me  branches  and  the  presence  of 
peculiar  *'  opera-glass  ^*  spicules,  are  not  very  important,  this  genus  should 
be  merged  with  Corallium, 

The  recent  discovery  of  C.johnsoni^  at  a  depth  of  888  fathoms,  off 
the  west  coast  of  Ireland,  is  a  fact  of  considerable  interest,  as  it  extends 
the  range  much  further  north  than  that  of  any  other  species  of  the 
family. 

Viviparity  in  Alcyonacea.t — J.  Arthur  Thomson  and  W.  D.  Hen 
derson  have  found  embryos — gastmlse  and  slightly  older  stages — in  a 
number  of  deep-sea  Alcyonacea  from  the  Indian  Ocean;  species  of 
Sarcophytum,  Ghrysogorgia^  Ceratoisis,  Paramuricea^  UmbeUula,  Fumcu- 
lina^  and  Pmnatula.  Viviparity  has  been  previously  observed  in  CoraUium 
rubrunij  by  Lacaze-Duthiers ;  in  some  ClavtUaria  species,  SynqHxiium 

•  Zool.  Anzeig.,  xxx.  (1906)  pp.  689-48  (12  figs.). 

t  Ann.  Rep.  and  Trans.  Manchester  Mior.  Soc.  for  1906  (1906)  pp.  S9-38. 

t  ZooL  Anseig.,  zzx.  (1906)  p.  604. 


ZOOIX)GY    AND   BOTANY,    MICROSCOPY,    ETC.  679 

eoralUndes^  by  Marion  and  Kowalevsky ;  in  three  species  of  Nephthyay 
by  Koren  and  Danielssen  ;  and  in  Oorgonia  capemiSy  by  Hickson.  The 
ant^ors  confirm  Hickson's  discovery  of  embryos  in  Uorgonia  capmisis, 
and  note  that  J.  J.  Simpson  has  found  embryos  in  Isis  hippuris.  It  is 
suggested  that  there  may  be  some  correlation  between  viviparity  and 
abyssal  habitat ;  but  it  also  occurs  in  some  littoral  species  of  Glavularia. 

New  Type  of  Virgularid.* — Ch.  Gravier  describes  a  new  type  of 
Vn^larid  from  Djibouti,  which  he  proposes  to  call  Scytaliopsis,  because 
of  its  resemblance  to  Scytalium,  The  largest  specimens  were  about 
12  cm.  in  length ;  the  rachis  bears  polypiferous  non-spiculate  lamellaB 
with  five  or  more  polyps ;  on  the  dorsal  surface  between  adjacent  lamellae 
there  is  a  double  row  of  siphonozooids,  one  between  each  pair  of 
lamellse ;  on  the  ventral  surface  small  tubes  from  the  internal  cavity 
open  to  the  exterior ;  there  is  a  rigid  calcareous  axis  in  a  cavity  divided 
by  partitions  into  four  canals ;  the  polyps  have  distinct  calices ;  sex- 
cells  occur  in  the  incompletely  developed  polyps  in  the  lower  region  of 
the  rachis  ;  the  siphonozooids  communicate  with  the  dorsal  and  lateral 
canals,  the  ventral  canal  communicates  by  numerous  ciliated  tubes  with 
the  exterior  ;  the  occurrence  of  these  tubes  may  be  correlated  with  the 
exceptionally  small  number  of  siphonozooids. 

Mobility  of  Virgularids.t— Ch.  Gravier  notes  that  these  colonies 
have  more  mobility  that  is  usually  supposed.  He  observed  living 
specimens  of  a  new  type  found  at  Djibouti  {Scytdliopsis),  Specimens 
laid  horizontally  on  the  sand  show  a  torsion  of  the  terminal  portion  of 
the  peduncle.  There  is  turgescence  and  muscular  movement ;  the  colony 
graaually  works  its  way  into  the  sand. 

Studies  on  Graptolites.J— Sv.  Leonh.  Tomquist  describes  a  number 
of  new  Graptolites,  from  the  lower  zones  of  the  Scanian  and  Vestrogo- 
thian  Phyllo-Telragraptt^  beds,  belonging  to  the  genera  Bryograptus^ 
Trichograptus,  Tetragraptus,  Phyllograptm^  Bichograptus,  Olonograpttis, 
TemnograptuSy  Anthograptus,  Schizograptus,  Holograptus,  and  Azygo- 
graphts, 

Porifera. 

Antarctic  Axinellid.§— J.  Arthur  Thomson  and  J.  D.  Fiddes  de- 
scribe a  single  specimen  of  what  appears  to  be  a  species  of  Axinelhy 
dredged  by  the  '  Scotia '  from  deep  water  between  Gough  Island  and 
Gape  Town.  It  consisted  of  a  substantial  branched  axis,  26  cm.  in 
length,  composed  of  densely  packed  styles  imbedded  in  a  spongin 
framework,  but  unfortunately  without  any  trace  of  soft  tissue. 

Protozoa. 

British  Fresh- water  Bhizopod8.|| — James  Cash,  assisted  by  John 
Hopkinson,  has  done  a  useful  piece  of  work  in  producing  this  manual, 

*  Comptes  Bendus,  oxlii.  (1906)  pp.  1290-1. 
t  Tom.  cit.,  pp  1556-8. 

X  Acta  Uniy.  Land.,  zl.  (1904,  received  1906)  pp.  1-29  (4  plB.). 
I  Proc.  B.  Phys.  Soc.  Edinburgh,  xvi.  (1906)  pp.  281-2. 

I  The  British  Freshwater  Rhizopooa  and  Heliozoa.  1.  Bhiaopoda.  Bay 
Society,  i.  (London,  1905)  x.  and  148  pp.,  16  pis.  and  82  figs. 
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which  gives  a  systematic  account  of  the  known  fresh- water  Bhizopods  of 
Britain.  In  the  order  Amoebina  he  deals  with  three  families  and  fourteen 
genera : — (1)  Lobosa  {Ammha^  Dactylosphc^rium^MastigafMBha,  Pelomf/xay 
lAthanKBha^  Ouramceba) ;  (2)  Reticulosa  (Oymnophrys,  Biomyxa^  Pen- 
ardia,  Ghlamydomyxa) ;  (3)  Vampyrellida  {Vampyrella,  HyeUodiscus^ 
Nmlearia,  Archerind).  For  the  shelled  fresh-water  Bhizopods  the  term 
Conchulina  is  suggested  to  replace  Testacea,  and  in  this  volume  the 
genera  Arcella,  PsmdochlamySy  and  Centropyxis  are  dealt  with.  It  is 
to  be  hoped  that  this  publication  will  stimulate  a  much  neglected  study. 

Antarctic  Protozoa.* — Olaw  Schroder  makes  a  preliminary  report 
on  a  remarkable  type  {Gytocladus  g.  n.)  collected  by  the  German  South 
Polar  Expedition.  They  look  like  large  spherical  Badiolarians  with 
twelve  radial  beautifully  branched  spines.  The  cytoplasm  consists  of 
five  much-branched  arms  ansing  from  a  median  portion,  which  lies 
eccentrically  in  the  skeletal  sphere  and  is  not  perforated  or  touched  by 
the  spines.  A  somewhat  flat  round  disk  is  probably  the  nucleus,  but  no 
central  capsule  could  be  definitely  distinguished. 

New  Bpecies  of  Gytocladus.t — Olaw  Schroder  has  previously  de- 
scribed two  species  of  this  interesting  Badiolarian-like  genus,  and  he 
now  describes  a  third  {Gytocladus  spinosus  sp.  n.^  from  Japan,  which 
is  interesting  in  showing  a  central  capsule  divided  mto  twelve  branches, 
surrounded  by  a  verv  delicate  membrane,  but  showing  neither  pores  nor 
larger  openings.  Tne  discovery  of  the  central  capsule  removes  doubt  as 
to  the  Badiolarian  character  of  this  remarkable  type. 

Acanthocystis  pertyana.^ — J.  E.  Lord  describes  this  HeUozoon, 
which  he  found  in  a  pond  near  Manchester.  He  points  out  that  it,  as 
defined  by  Archer,  is  almost  certainly  the  same  as  an  unnamed  species 
described  by  Leidy,  and  is  very  probably  identical  also  with  Perty's 
A.  hrevkirrhis.  He  has  been  able  to  prove  the  presence  of  a  skeletal 
test  in  addition  to  the  spines,  and  notes  that  this  ought  to  be  included 
in  the  generic  characters.  The  test  seems  to  consist  of  short  interlacing 
rods,  soldered  together  by  some  cementing  material. 

Function  of  Contractile  Vacuole.§ — ^Albert  Degen  has  studied  the 
contractile  vacuole  of  Glaucoma  colpidium.  It  is  originally  an  osmotic 
system,  preventing  undue  imbibition  of  water,  but  it  aids  in  respiration, 
excretion,  and  perhaps  circulation.  There  is  a  special  vacuole-membrane, 
which  mediates  between  the  osmotic  conditions  in  the  cytoplasm  and  in 
the  vacuole.  The  physiological  conditions  of  the  diastole  and  systole 
are  discussed  in  detail.  The  factors  altering  the  rate  of  pulsation  are 
analysed  ;  thus  a  rise  of  temperature  above  ;U°  C.  accelerates,  increased 
oxygenation  of  the  water  accelerates,  neutral  substances  such  as  cane- 
sugar  and  glycerin  retard.  But  this  is  only  an  indication  of  the 
general  scope  of  Degen's  investigation. 

♦  Zool.  Anzeig.,  xxx.  (1906)  pp.  448-54  (9  figs.). 

t  Tom.  cit.,  pp.  587-90  (1  fig.). 

X  Report  and  Trans.  Manchester  Micr.  Soc.  for  1905  (1906)  pp.  41-4  (1  pi.). 

§  Bot.  Zeitung,  Ixiii.  (1906)  pp.  160-202  (9  figs.). 
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Alveolar  Structure  of  Infusorians.* — A.  Degen  finds  that  the  honey- 
comb or  alveolar  structure  of  Olaucoma  and  other  Infusorians  is  not 
nonnal,  but  a  reaction  to  injurious  influences.  It  may  be  induced  by 
mechanical  pressure,  deconcentration,  and  many  chemical  reagents. 

Hew  Chrysomonad  Oenus.t — R.  Lauterbom  describes  Palatinella 
ct/rtophora  g.  et  sp.  n.,  a  new  Chrysomonad  related  to  Pedinella  and  to 
Chrysamaba, 

Beproduction  of  TintinnodesB.t  —  Hans  Laackmann  has  studied 
TinUnnopsis  campanula  and  Cyttarocylis  helix^  and  describes  the  be- 
haviour of  the  nuclei  during  division,  the  sexual  reproduction  by  means 
of  macro-  and  microspores,  the  process  of  conjugation,  and  the  formation 
of  protective  cysts. 

Modifications  of  Cytoplasm  of  Opalina.§  —  J.  Kunstler  and  Ch. 
Gineste  have  studied  the  changes  in  the  minute  structure  of  Opalina 
when  the  frogs  in  which  the  Infusorians  live  are  out  of  health.  The 
characteristic  cytoplasmic  structure  disappears,  and  gives  place  to  a 
**  continuous  mucous  substance  "  with  a  crowd  of  granulations.  Similarly, 
when  the  Infusorians  are  kept  in  salt  solution  all  internal  differentiation 
disappears. 

Observations  on  Volvox.  — W.  Stempell  has  studied  Volvox  aureus 
Ehrl^.  (  =  minor  Stein).  He  confirm's  Overton's  observation  as  to  a 
"  polar  plateau  "  in  female  colonies,  i.e.  an  area  where  agamic  cells  are 
quite  absent.  It  always  lies  at  the  pole  which  is  posterior  in  locomotion. 
The  movement  of  the  colony  is  described — it  is  like  that  of  a  ciliated 
Infusorian,  not  a  simple  rolling  round  the  water.  At  certain  times 
all  the  colonies  show  only  parthenogonidia  or  parthenogenetic  daughter- 
colonies;  at  other  times  two  combinations  predominate,  (a)  colonies 
with  macrogametes  only,  and  (h)  colonies  with  parthenogonidia  and 
microgamete  bundles.  There  seems  to  be  cross  fertilisation.  The 
movements  of  the  microgametes  are  described,  but  the  actual  fertilisation 
— which  seems  to  require  intense  illumination — was  not  observed.  After 
the  macrogametes  of  a  colony  are  fertilised,  there  is  a  marked  change  in 
the  reactions  to  light. 

Hsnnofiagellata.ir  —  H.  M.  Woodcock  ^ives  a  very  complete  and 
useful  review  of  present  knowledge  relatmg  to  the  Trypanosomes 
and  allied  forms.  All  the  more  important  papers  published  up  to 
February  1,  1906,  have  been  considered  in  the  compilation.  Naturally, 
Schaudinn's  work  receives  a  considerable  share  of  attention,  and  ms 
results  on  the  life-histories  of  Trypanomorpha  nocttuB  and  Trypanosoma 
ziemanni  are  fully  detailed.  Concerning  the  attempts  to  cultivate 
Trypanosomes  in  artificial  media,  the  author  says,  ''  It  cannot  be  too 
strongly  insisted  that  this  is  not  a  zoological  method  of  research,  and 
that  tne  results  obtained  do  not  add  to  our  knowledge  of  the  parasite's 

*  Bot.  Zeitong,  IxiU.  (1905)  pp.  202-26  (1  pi.  and  6  figsj. 
t  ZooL  Anzeig.,  xxx.  (1906)  pp.  423-8  (3  figs.).  %  Tom.  cit.,  pp.  440-3. 

§  Comptes  Bendus,  oxliii.  (1906)  pp.  365-7  (2  figs.). 
tl  ZooL  Anzeig.,  zzx.  (1906)  pp.  535-9. 

^  Quart.  Joum.  Mior.  Soi.,  1  Nos.  197  and  198  (1906)  pp.  151-331  (65  figs,  in 
text). 


682  SUMMAKY   OF   CURRENT   RESEARCaSS   RELATING   TO 

real  life-history  and  biology,  bnt  most  be  accepted  as  normal  phases 
only  with  the  greatest  caution/'  The  facts,  as  far  as  known,  regarding 
the  Leishmann-Donovan  body,  and  artificially-prodnced  developmentcd 
forms,  are  clearly  stated.  This  parasite,  it  is  concluded,  most  probably 
has  at  some  period  or  another  a  typical  trypaniform  phase.  On  the 
question  of  the  nature  of  the  SpirochsetsB,  the  author  agrees  with 
Schaudinn  (I)  that  the  organisms  exemplified  by  SpkochcUa  plkatiUs 
Ehrenberg  are  to  be  widely  separated  from  Trypanosoma  ziemanni 
Schaudinn — and  equally,  of  course,  from  other  Trypanosomes — ^with  which 
they  have  at  most  only  a  very  remote  phylogenetic  connection  ;  and  (2) 
that,  at  any  rate,  certain  other  spirilliform  parasites,  e.g.  Spirochala 
refringens  and  S.  {Trypanosoma)  halhianU  agree  fundamentally  in  struc- 
ture with  S,  plicatilisj  the  type  species.  Where  exactly  amongst  micro- 
organisms SpirochtUa  is  to  li^  placed,  e.g.  how  close  to  or  distant  from 
Spirillum^  is  not  discussed ;  the  avaUaUe  evidence,  the  author  thinks, 
is  against  this  form  having  anything  to  do  with  the  parasitic  Flagellates. 
It  would  appear  that  the  ^rasites  hitherto  grouped  together  under 
the  general  heading  of  Spirochaetse  include  two  quite  distinct  types 
of  organism.  Spironema  pallidum  Schaudinn  (=  Trypanosoma  litis 
Krzysztalowicz  and  Siedlecki)  of  syphilitic  lesions,  is  aUied,  not  to  the 
Spirochsetse,  but  rather  to  the  Flagellates,  possessing  as  it  does,  in 
certain  phases  at  least,  markedly  trypaniform  characters.  Furtlier 
careful  investigation  of  all  the  forms  (including,  e.g.  "  SpirochoUa  "  oher^ 
meieri  and  "  8^  anserina)  is  necessary  with  a  view  to  their  correct 
classification.    An  exhaustive  bibliography  accompanies  the  paper. 

Myzobolus  from  Head  of  Haddock.*  —  M.  Auerbach  describes 
Myxoholm  csgl^ni  sp.  n.  from  the  head  of  Oadus  csglefinus.  It  closely 
resembles  M.  millleri  Biitschli,  but  seems  to  be  distinct. 

Blood-inhabiting  Protozoa.f — Muriel  Robertson  discusses  Trypano- 
soma brucei  (in  the  guinea-pig) ;  T.  pythonis  sp.  n.  from  an  African 
python  ;  a  Trypanosome  found  in  the  blood  of  Pteuronectss  platessa^  and 
P.flesuSj  a  Hsemogregarine  from  the  same  hosts ;  T,  rauz  Laveran  and 
Mesnil  from  Raia  microcellata ;  and  a  Hsemogregarine  from  the  same  fish. 

WNew  Myxosporidian  f^om  the  Tench.| — Louis  L^r  has  found  in 
Tinea  vtdgaris  what  seems  to  be  a  new  species  of  uhloromyxum  (67. 
cristatum).  It  occurred  in  fishes  which  were  much  infested  with 
Chilodon  cyprini. 

New  Trypanosome.! — ^A.  Laveran  describes  Trypanosoma  cazalbom 
sp.  n.,  from  Nigeria.  It  occurs  in  Equidse  and  Bovidse ;  it  is  readily 
inoculated  into  sheep,  goats,  and  antelopes ;  it  is  not  usually  introducible 
into  mice,  rats,  guinea-pigs,  or  dogs.  It  seems  to  be  disseminated  by 
species  of  Tabanus, 

Spleen  Emulsion  as  an  Antagonist  of  Nagana  Trypanosomes 
Introduced  into  Dogs.|| — 0.  Boux  and  L.  Lacomme  find  that  when 

•  Zool.  Anzeig.,  xxx.  (1906)  pp.  668-70  (4  figs.). 

t  Proc.  R.  Phys.  Soc.  Edinburffh,  xvi.  (1906)  pp.  232-47  (2  pis  ). 

X  Gomptes  Rendiis,  cxlii.  (1906)  pp.  1097-8. 

§  Op.  cit.  cxliii.  (1906)  pp.  94-7.  E  Tom.  oit.,  pp.  186-7. 
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Trypanosoma  brucsi  is  inocalated  into  dogs  an  injection  of  emulsion  of 
ox-spleen  causes  their  disappearance  within  three  days. 

Life-history  of  Spirocheta  pallida.*  —  Fr.  Erzysztalowicz  and 
M.  Siedlecki  discoss  the  life-history  of  this  **  Flagellate  Protozoon" 
found  by  Schaudinn  in  syphilitic  lesions,  and  show  that  one  of  the  phases 
in  its  cycle  is  a  Trypanosome  form  to  w^ich  they  apply  the  name 
Trypanosoma  luis. 

The  OenoB  Piroplasma.f — H.  B.  Fantham  gives  an  account  of 
Piroplasma  muris  sp.  n.,  occurring  in  the  blood,  Uver,  spleen,  etc.,  of 
white  rats.  The  paarasite  is  usuaUy  ovoid  or  pyriform  in  the  tropho- 
soite  stage,  generally  with  a  single  well-marked  chromatin  dot;  it 
multiplies  by  binary  fission  into  two  merozoites ;  melanin  pigment  is^ 
absent.  Investigation  has  shown  that  the  genus  Piroplasma  stands 
distinctly  apart  from  the  other  Haemosporidia.  It  may  be  that  the 
Hsemosporidia,  as  at  present  understood,  form  a  heterogeneous  group. 

Myxosporidian  in  South  African  Rotifer.^ — E.  Warren  gives  some^ 
account  of  the  structure  and  life-history  of  Bertramia  hiirkmani  sp.  n., 
which  has  been  found  in  about  60  p.c.  of  collected  examples  of  a  species 
of  Copeus  occurring  at  Pietermaritzburg.  This  parasite  exhibits  un- 
doubted afSnities  with  the  Sarcosporidia,  but  it  aifFers  from  them  in 
that  the  trabeculse  divide  the  trophoplasm  into  single  spores,  and  not 
into  pansporoblasts.  No  trace  of  a  polar  capsule,  or  even  the  striated 
area  described  in  the  spores  of  Sarcocystis^  could  be  detected.  It  differs 
frcmi  a  typical  Myxosporidium  in  that  spore  formation  typically  termi- 
nates the  trophozoite  stage,  the  whole  of  the  trophoplasm  being  converted 
into  the  spores.  Bertramia  kirkmani  is  to  be  regarded  as  derived  from 
a  Myxosporidian  ancestor,  its  structure  and  life-history  having  become 
modified  and  simplified  in  accordance  with  the  special  conditions  occur- 
ring in  its  comparatively  shortrlived  host. 

♦  BuU.  Intemat.  Acad.  Soi.  Craoovie,  No.  9  (1905)  pp.  713-28  (1  pi.). 
t  Quart.  Joum.  Mior.  Sci.,  1.  No.  199  (1906)  pp.  493-616  (1  pi.), 
i  Annals  Natal  Government  Museum,  i.  (1906)  pp.  7-17  (1  pL). 
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BOTANY. 

GENERAL, 
Including^  the  Anatomy  and  Physiologry  of  Seed  Plants. 

C3rtologry, 
inoludinff  Oell-Oontents. 

Cell-division  in  (Edogonium.* — 6.  Kraflkovits  has  made  a  careful 
investigation  of  the  phenomena  connected  with  this  subject,  and  his 
conclusions  are  somewhat  different  from  those  of  other  authors.  He 
finds  that  the  ring  is  composed  of  two  layers,  the  central  one  being 
formed  from  the  cell-membrane  by  a  process  of  liquefaction.  One  zone 
of  the  enveloping  membrane  liquefies  and  forms  the  primary  substance 
of  the  ring.  The  consequent  attenuation  of  this  membrane  facilitates 
the  subsequent  tearing  at  that  spot.  When  the  primary  ring-substance 
is  fully  formed,  a  new  membrane  is  formed  along  the  entire  surface  of 
the  cell-envelope,  and  this  is  thicker  in  the  parts  surrounded  by  the  ring. 
This  process  occurs  in  every  case  of  cell-division.  The  caps  and  sheaths 
which  are  formed  by  the  tearing  of  the  membrane  over  the  ring,  repre- 
sent the  remains  of  the  next  oldest  membrane-layers  which  were  formed 
in  a  similar  manner.  The  caps  and  sheaths  are  not  necessary  parts  of 
the  cell-unit,  and  may  indeed  disappear  in  some  living  cells  without 
harm  to  those  cells.  The  tearing  of  the  cell-membrane  over  the  ring  is 
facilitated  by  the  swelling  action  of  the  ring-mucilage,  which  increases 
largely  in  size  by  the  absorption  of  water.  This  mucilage  takes  part  also 
in  the  formation  of  the  cuticle  over  the  intercalary  membrane  between 
the  cap  and  the  sheath.  In  the  young  germinating  plant  cell-divisioQ 
may  take  place  with  or  without  ring-formation,  depencUng  on  the  species. 
In  either  case  the  first  division  of  the  unicellular  plantJet  appears  to 
differ  from  all  subsequent  divisions  in  the  plan  and  formation  of  the 
inner  layer.  The  author  details  his  method,  and  gives  a  list  of  the 
reagents  employed.  His  material  consisted  of  plants  of  0,  crtspunty 
O.  VaiAcheriiy  0,  capillare  var.  natans,  and  0.  CBruginosum, 

Chemistry  of  Fungi.t — C.  Gessard  has  tested  the  sap  of  Russula 
delica,  and  finds  that  it  contains  laccase,  tyrosynase,  ana  peroxydase. 
He  has  experimented  with  it  on  hares,  and  gets  a  serum  that  is  anti- 
peroxydase. 

J.  Zellner  X  gives  an  account  of  the  various  substances  he  has  found 
in  Amanita  muscaria.  He  remarks  on  the  unusual  quantity  of  mannite 
present  in  dried  fungi  as  compared  with  freshly  gather^  specimens. 

•  SB.  k.  Akad.  V^^iss.  V^^ien.  cxiv.  (1906)  pp.  287-274  (8  pis.). 

t  Oomptes  Rendos  Soo.  Biol.  Paris,  Ix.  (1906)  pp.  505-6.  See  also  Bot.  CentralbL, 
oil.  (1906)  p.  149. 

%  SB.  k.  Akad.  Wiss.  Wien.  Math.-Nat.  Kl.,  cxv.  (1906)  pp.  105-17.  See  also 
Bot.  CentralbL,  oil.  (1906)  p.  150. 
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A  fermentative  process  is  present  which  works  during  the  drying  of  the 
fungus  and  produces  this  substance. 

Studies  of  Protoplasmio  Continuity.* — Thorild  Wulff  has  made 
careful  examinations  of  the  cells  of  trasses  in  view  of  Eriksson's  theory 
that  the  mycoplasma  passes  from  tne  cell  to  the  intercellular  space 
through  the  same  channels  as  the  protoplasmic  strands.  He  finds  that 
these  strands  pass  from  cell  to  cell,  but  not  between  any  cell  and  an 
intercellular  space,  nor  does  he  consider  that  these  channels  are  of  any 
service  to  fungal  hyphae  passing  from  cell  to  cell.  The  strands  are 
most  easily  demonstrated  in  endosperm  ;  they  are  less  easily  detected  in 
the  cells  of  the  mesophyll  or  epidermis ;  while,  in  the  embryo,  it  is 
almost  impossible  to  prove  their  existence. 

Structure  and  Development. 
Veffetative. 

Structure  of  Cretaceous  Pine-wood.t — E.  C.  Jeffrey  and  M.  A. 
Chrysler  have  examined  the  structure  of  nartially  charred  lignites  belong- 
ing to  the  genus  Pityoxylon  from  the  Midale  Cretaceous  beds  at  Kreischer- 
viUe,  Staten  Island.  The  structure  differs  from  that  of  existing  pines  in 
the  absence  of  marginal  tracheids  in  the  rays,  in  the  highly  resinous 
nature  of  the  rays,  and  in  the  association  of  characteristic  features  of 
the  hard  pines,  as  exemplified  by  leaf -fascicles,  cone-scales,  and  structure 
of  the  primary  wood,  with  the  numerous  tangential  pits  of  the  autumnal 
wood,  which  are  a  feature  of  the  living  soft  pines.  The  authors  regard 
these  points  of  difference  from  modern  pines  as  ancestral,  since  they 
persist  clearly  and  strongly  in  the  structure  of  the  wood  of  the  cones  of 
the  living  species.  The  appearance  of  marginal  tracheids  in  the  rays 
of  Pinus  is  comparatively  modern  and  does  not  in  all  probability 
antedate  the  Tertiary  period.  It  probably  explains  the  greater  prosperity 
of  the  genus  in  recent  times. 

Spermatozoids  of  Cycas.l^The  Japanese  botanist  Miyake  has 
studied  the  structure  and  movements  of  living  spermatozoids.  They 
vary  in  diameter  from  180-210  /a  and  are  surrounded  by  a  delicate 
membrane,  but  it  is  uncertain  whether  this  membrane  belongs  to  the 
spermatozoid  or  is  only  the  BaiUschicht  of  the  protoplasm  of  the  pollen- 
tube.  The  movements  which  were  observed  in  a  10  p.c.  cane-sugar 
solution,  often  continued  for  one  to  three  hours,  rarely  for  five  to  six 
hours  ;  the  forward  movement  is  accompanied  by  a  rotation  about  the 
axis  from  left  to  right,  and  sometimes  amounted  to  0' 7  mm.  per  second. 
The  author  finds  that  the  liquid  in  the  pollen-chamber  at  the  time  of 
fertilisation  comes  from  the  pollen-tube  and  not  from  the  archegonium. 

Physiology. 
Nutrition  and  Growth. 

Micro-organisms  as  Aids  to  Digestion  in  Drosera  rotundifolia.§ 
The  theory  had  already  been  put  forward  by  R.  Dubois  that  the  pheno- 

•  Oesterr.  Bot.  Zeitschr.,  Ivi.  (1906)  No.  1,  pp.  1-8;  No.  2,  pp.  60-69  (1  pi.), 
t  Bot.  Gazette,  xlii.  (1906)  pp.  1-15  (2  pis.). 
J  Her.  Deutsch.  Bot.  GeselL,  xxiv.  (1906)  pp.  78  83  (1  pi.). 
§  Tb^se  de  I'ficole  sup^rieure  de  Pharmacie  de  Paris.    Laval :  A.  Goupil,  1904, 
101  pp.     See  also  Bot.  Centralbl,  oil.  (1906)  pp.  333-4. 
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mena  of  digestion  observed  in  Nepenthes  were  probably  due  to  enzymes 
secreted  by  bacteria.  E.  Labbe  has  found  something  of  the  same  kind 
in  Drosera,  though  here  the  bacteria  play  only  a  secondary  part.  Moulds 
such  as  AepergiUus  glamus^  Penicillium  glaucum,  Mucor  MucedOy  and 
Cladosporium  herbarum^  with  a  few  bacteria,  were  found  to  be  pr^ent. 
They  provoke  fermentation  of  the  sugar  secreted  by  the  glands  of  the 
plants,  and  give  origin  to  certain  acids.  A  proteolytic  ferment  which 
peptonised  fibrin  was  found  in  the  secretion. 

Mycorhiza  and  Nitrogen  Assimilation.* — A.  MoUer  has  recently 
conducted  experiments  with  seedling  pines  to  determine  whether  the 
mycorhiza  of  the  roots  could  make  use  of  the  free  nitrogen  of  the  atmo- 
sphere in  the  absence  of  other  sources  of  supply.  He  grew  plants  in  a 
soil  free  from  nitrogen,  and  others  in  soil  supplied  with  saltpetre.  The 
latter  grew  much  more  vigorously,  and  an  examination  of  tne  producta 
of  each  set  of  plants  gave  these  a  great  preponderance  in  weight,  amount 
of  nitrogen,  etc.  Holler  considers  that  his  results  prove  that  myco- 
rhiza does  not  assimilate  free  nitrogen. 

IrrltabiUty. 

Hygroscopioity  as  a  Cause  of  Physiological  Action  at  a  Distanee-f 
The  late  Professor  L.  Errera  chose  Phycomyces  nitens  to  study  what 
Elving  had  called  a  "  new  *  tropism  depending  on  a  strange  and  unknown 
force."  Fhycomyces  was  chosen  for  experiment  on  account  of  its  sensi- 
tiveness :  it  is  negatively  geotropic,  positively  heliotropic,  negatively 
hydrotropic  and  thermotropic,  and  positively  haptotropic.  Errera  found 
that  the  unknown  agent  which  attracts  or  repels  is  simply  water  vapour  ; 
and  three  factors  have  to  be  taken  into  account :  the  energy,  duration^ 
and  quickness  of  absorption.  A  great  number  of  substances  were  used 
in  testing  the  hydrotropism  of  the  plant,  including  metals,  salts,  acids,, 
and  organic  substances,  and  the  results  of  the  experiments  are  given. 

Ohemioal  Ohanffes. 

Action  of  Insoluble  Substances  in  Modifying  the  Effect  of 
Deleterious  Agents.^ — The  research  on  this  subject  undertaken  by 
Ruby  Fitch  is  a  continuation  of  work  done  by  Nligeli,  who  discovered 
the  hurtful  influence  of  minute  quantities  of  poison  in  water  cultures  of 
plants,  and  who  proved  further  that  the  poisonous  effect  could  be 
neutralised  by  the  introduction  of  insoluble  substances  such  as  granite, 
cotton-fibre,  etc.  The  writer  of  this  paper  experimented  with  Aspergillus 
niger  and  Penicillium  glaucum  ;  sand,  glass,  filter-paper,  and  porous  clar 
pipes  were  the  insoluble  substances ;  copper  sulphate  and  sulphuric  acia 
were  the  toxic  agents  introduced  into  the  culture  media.  Exact  tables 
of  results  are  given,  but  generally  the  results  agreed  with  those  of  NageU, 
and  these  insoluble  substances  (sea-sand  was  the  most  effective)  ''acted 
as  agents  of  dilution  or  absorption,  removing  in  some  way  poisonous 
molecules  or  ions." 

♦  Ber.  Deutsch.  Bot.  GeselL,  xxiv.  (1906)  pp.  280-3. 

t  Recueil  Inst.  Bot.  (de  BnixeUes)  vi.  (1905)  pp.  801-66  (5  pla.).     See  also- 
Bot.  Centralbl.,  cii.  (1906)  pp.  216-17. 
X  Ann.  MyooL,  iv.  (1906)  pp.  318-22. 
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Cyanogenesis  in  Plants.* — Wyndham  Dunstan,  T.  A.  Henry,  and 
S.  J.  M.  Aold  have  investigated  the  occnrrence  of  the  glucoside  phaseo- 
Innatin  in  common  flax.  Besnlts  obtained  by  estimating  the  amounts 
of  hydrocyanic  acid  in  the  seed  and  at  various  stages  in  the  growth  of 
the  plant  show  that  the  seed  contains  a  small  amount  of  the  glucoside, 
whidi  increases  on  germination,  reaches  a  maximum  at  a  very  early  stage 
in  the  growth  of  the  plant  (when  it  is  from  2-3  inches  high),  and  then 
diminishes  steadUy  and  disappears.  These  results  contrast  with  those 
previously  obtained  with  Lotus  arabieus  and  Sorghum  vulgare,  where 
none  of  the  glucoside  is  present  in  the  seed.  The  glucoside  when  isolated 
proved  to  be  identical  with  that  obtained  from  the  seeds  of  Phaseolus 
lunatus,  and  the  same  enzyme,  capable  of  hydrolysing  the  glucoside, 
probably  exists  in  the  seeds  of  both  plants.  The  same  authors  find  that 
the  same  glucoside  is  present  in  the  cassava-plant  {Manihot  utU%88ima\ 
together  with  an  enzyme  capable  of  decomposing  it. 

Fat-splitting  Ferment  of  the  Higher  Fnngi.t— J.  Zellner  found 
that  the  fat  of  the  higher  fungi  contained  a  large  amount  of  fatty  acids, 
which  tended  to  increase  with  age.  The  ferment  splits  up  to  80  p.c. 
of  the  fat,  though  the  complete  destruction  of  the  fat  has  never  been 
observed.  Slight  heating  aided  the  process.  A  temperature  of  110**  C, 
CHT  tlie  addition  of  sublimate,  stopped  the  action.  It  has  not  been 
possible  to  isolate  the  ferment. 

0«neral. 

Jnlianiaces,  a  New  Family  of  Seed- plants. ( —  W.  B.  Hemsley 
founds  a  new  natural  order  of  Seed-plants  on  two  peculiar  genera,  Juliania 
and  OrthopterygiuMy  natives  respectively  of  Mexico  and  Peru.  Both 
genera  have  been  previously  known  only  from  very  incomplete  material. 
The  plants  are  resin-containing,  deciduous,  dioecious  shrubs  or  small 
trees  with  alternate,  exstipulate,  imparipinnate  leaves.  The  flowers 
are  small,  green  or  yellow-green,  and  the  males  are  very  different 
from  the  females.  The  former  are  in  structure  and  appearance  almost 
exactly  like  those  of  the  common  oak  ;  the  female  inflorescence  is 
similar  in  structure  to  th^t  of  the  sweet-chestnut,  consisting  of  an 
involucre  containing  three  or  four  collateral  flowers,  the  two  outside  ones 
of  which  are  abortive.  The  female  flowers  are  naked,  and  consist  of  a 
flattened  one-celled  ovary,  with  a  trifid  style,  and  containing  a  solitary 
ovule,  which  has  a  peculiar  structure,  having  a  remarkably  developed 
fnnicle ;  it  has  one  integument.  The  fruits  are  samaroid,  the  wing 
being  formed  from  the  upper  part  of  the  pedicel.  The  nuts  are  orbi- 
cular, with  a  very  hard  endocarp,  and  contain  a  solitary  exalbuminous 
seed.  The  embryo  has  thin,  olicurely  lobed  epigeal  cotyledons.  The 
author  compares  the  proposed  new  order  with  tne  Anacardiaceae  and 
CupulifersB,  and  suggests  that  the  latter  is  the  more  nearly  allied.    The 

ition  of  the  order  is  apparently  between  the  Juglandacess  and  the 
"ferae. 

♦  Proc.  Roy.  Soc.,  Series  B,  Ixxviii.  (1906)  pp.  146-58. 

t  SB.  t  Akad.  Wise.  Wien.  Math.-Nat.  KL,  cxv.  (1906)  pp.  119-28.    See  also 
Bot.  CentralbL,  ou.  (1906)  p.  120. 

X  Proc.  Roy.  Soc.,  Series  B,  Ixrviii.  (1906)  pp.  281-6. 
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CBYPTOaAMS. 

Pteridophjrta. 

(By  A.  Gepp,  MJL^  P.L.S.) 

Index  FUioum.* — C.  Chrifltensen  has  published  parts  xi.  and  xii.  of 
his  Index  Filicnm,  thereby  bringing  that  important  work  to  completion. 
The  contents  of  these  parts  are :  the  end  of  the  alphabetical  enumera- 
tion of  the  species  and  their  synonymy,  the  entries  of  which  in  the  whole 
work  reach  a  total  of  more  than  22,000  ;  about  ten  pages  of  addenda  and 
corrigenda ;  an  alphabetical  catalogue  of  all  fern-literature,  containing 
descriptions  of  new  genera  and  species,  occupying  sixty-eight  pages ;  a 
systematic  enumeration  of  literature  arranged  according  to  geographical 
areas,  and  also  according  to  the  genera  or  groups  monc^raphed  ;  and, 
finally,  a  systematic  enumeration  of  the  genera,  with  all  synonyms 
chronologiodly  and  systematically  arranged. 

Chinese  Perns.f — J.  G.  Baker  and  C.  H.  Wright  publish  descrip- 
tions of  twenty-six  new  species  of  Pteridophyta  which,  with  two 
exceptions,  were  collected  in  China  by  Henry  and  others. 

Ferns  of  Madagascar.} — J.  Palack/  issues  a  catalogue  of  the  ferns 
of  Madagascar  for  the  use  of  collectors  and  others. 

Ferns  of  the  Philippine  Islands.! — E.  B.  Oopeland  publishes  an 
account  of  76  new  Philippine  ferns,  43  of  which  are  new  to  science,  and 
the  rest  additions  to  the  Philippine  flora.  Hillebrand's  neglected  genus 
Schizostege  is  reviv^  and  fortified  by  the  addition  of  two  new  species  ; 
it  is  alli^  to  Fteris  and  CJmlanthes,  ProsapUa  of  Presl  is  maintained 
as  an  ally  of  Polypodium ;  and  another  near  ally  is  Acrosarus,  a  new 
genus  proposed  for  a  few  species  which  had  beek  placed  in  DavaUia. 
Thayeria  is  a  new  genus  of  close  afBuity  to  Drynaria. 

Sicilian  Ferns.]! — F.Cortesi  gives  a  list  of  twenty-five  Pteridophytes 
preserved  in  the  old  herbarium  collected  by  Count  Cesare  Borgia  (1776- 
1837),  formerly  kept  at  Velletri  and  recently  transferred.  The  specimens 
were  collected  in  Italy  and  Sicily. 

Ferns  of  Christmas  Island.^ — H.  N.  Ridley,  in  the  account  of  his 
expedition  to  Christmas  Island,  gives  a  list  of  twenty-five  Pteridophyta, 
three  of  which  are  endemic,  one  being  a  new  species  of  SelaginsUa, 

Ferns  of  Florida.** — A.  A.  Eaton  gives  an  account  of  the  Pterido- 
phytes observed  by  him  in  southern  Florida  during  three  excursions. 
These  amount  to  56  species,  13  of  which  are  additions  to  the  flora  of 
the  United  States,  and  one  is  new  to  science.    New  descriptions  are 

*  Copenhagen :  Hagerup,  1906,  pp.  i  -Ix.  and  641-744. 
t  Kew  BnU.  Misc.  Infonnation,  1906,  pp.  8-16. 

I  FUices  Madagasoarienses.     Prag :  Frank,  1906. 

§  Philippine  Journ.  of  Sci.,  i.  SuppL  2  (1906)  pp.  143-67  (28  pis.). 

II  Annali  di  Botanica,  iv.  (1906)  pp.  260-2. 

\  Journ.  Straits  Branch  B.  Asiatic  Soc.,  No.  45  (1905)  pp.  245-d» 
•♦  BuU.  Torrey  Bot.  Club,  xxxiii.  (1906)  pp.  465-86. 
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supplied  to  several  of  the  species ;  critical  remarks  and  plentiful  field- 
notes  are  added  ;  and  the  physical  and  botanical  features  of  the  region 
are  described. 

MuscineflD. 

(By  a.  Gepp.) 

Variation  of  Form  in  the  Bryophyta.* — V.  Schiffner  gives  his 
views  on  this  subject.  Bryophytes  may  be  ranged  in  three  groups : — 
(1)  species  which  do  not  vary  in  form,  but  require  fairly  definite  con- 
ditions of  life  ;  (2)  species  which  possess  some  degree  of  adaptability  to 
change  of  environment,  and  exhibit  corresponding  variations  of  form  ; 
(3)  species  with  a  much  greater  power  of  adaptation,  and  exhibiting 
great  variety  of  form — ^the  polymorphous  species.  These  polymorphous 
species  are  the  plague  of  the  syetematists,  leading  to  the  creation  of  an 
excess  of  new  species  which  would  certainly  be  reduced  to  mere  sub- 
species, varieties,  or  forms,  if  bryologists  had  a  truer  knowledge  of  how 
the  species  varies  within  its  own  limits.  A  given  species  may  be  a 
xerophyte,  mesophyte,  hygrophyte,  or  hydrophyte ;  its  forms  may  be 
typiod,  depauperate,  luxuriant,  etiolated,  alpine  or  polar,  maritime, 
coloured.  It  becomes  necessary  to  ascertain  what  is  the  normal  form  of 
the  species,  what  are  its  extremes,  and  what  are  the  links  which  connect 
the  extremes  with  the  normal. 

Barbola  Piorii.t — F.  Quelle  records  the  occurrence  of  this  moss 
in  the  southern  Harz  mountains.  It  had  previously  been  found  only 
on  gypsum  hills  near  Modena  in  the  north  of  Italy.  The  plant  is 
peculiar,  and  is  closely  allied  to  B.  revolvens  Schimp.,  with  which  it 
forms  a  distinct  sub-genus,  called  Gylindrometopon  by  the  author, 
characterised  by  its  broad  ovate  leaves  and  a  strongly  revolute  foliar 
margin.  Both  of  the  species  are  typical  xerophytes.  The  original 
descriptions  of  the  two  plants  are  compared  in  parallel  columns.  The 
B,  Fiorii  of  the  Harz  is  an  inconspicuous  earth-moss,  dioicous,  and 
seldom  fertile.  The  author  gives  a  minutely  detailed  description  of  the 
plant,  describes  its  distribution  on  the  gypsum  strata  and  its  absence 
elsewhere,  and  gives  a  list  of  the  mosses  and  lichens  with  which  it 
associates. 

Mosses  of  New  Caledonia.^— Y.  F.  Brotherus  publishes  a  list  of 
mosses  of  New  Caledonia,  which  adds  55  to  the  total  of  157  species  or 
varieties  previously  recorded  for  the  islands.  Some  60  p.c.  are  endemic. 
Among  the  new  records  are  twenty-eight  species  new  to  science,  one  of 
them  representing  a  new  genus,  Farisia  neocalsdonica,  remarkable  for  its 
longly  piliferous  nerveless  leaves.  It  is  placed  in  the  list  between 
Campyhpus  and  SynodorUia. 

Mosses  of  Tonkin  and  Cayenne.§ — E.  6.  Paris  gives  a  list  of  seven 
mosses  and  two  hepatics  collected  in  Tonkin  by  L.  Boutan.  Three  of 
the  species  are  new.  In  another  list  he  gives  twelve  mosses  and  seven 
hepatics  collected  in  Cayenne  by  A.  Mi<3iel.  Four  of  the  species  are 
new  to  science. 

•  Hedwigia.,  xlv.  (1906)  pp.  298-804.  f  Tom.  cit.,  pp.  289-97  (1  pi.). 

J  Oefv.  Finsk.  Vet.  Soc.  Foerh.,  xlviii.  (1906-6)  No.  16,  27  pp.,  1  pi. 
§  Rev.  Bryolog.,  xxxiii.  (1906)  pp.  56-8. 
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HoBOineflB  of  Christmas  Island.* — H.  N.  Ridley,  in  the  account  of 
his  expedition  to  Christmas  Island,  gives  a  list  of  fifteen  mosses  and  an 
hepatic,  determined  by  A.  Gepp.    Two  of  the  mosses  are  new  to  science. 

South  American  Mosses.f — ^V.  F.  Brothems  publishes  another  list 
of  mosses  collected  by  E.  Ule.  The  total  of  these  is  118  species,  and 
they  were  gathered  on  the  Amazon  and  Lower  Andes.  Among  them 
are  forty-four  new  species.  Uleobryum  peruvianum  represents  a  new 
genus  of  Pottiaceffi.  It  is  apparently  most  nearly  related  to  K.  Midler's 
Fhasconica,  and  somewhat  resembles  Microhryum  in  habit. 

North  American  Muscinee. — C.  C.  Haynes  \  points  out  the  resem- 
blances and  differences  between  Gephdlozia  fluitans  and  Lophozia  infUUa^ 
and  cites  Schiffner*s  discovery  that  the  deciduous  perianths  of  the  latter 
function  as  organs  of  vegetative  reproduction.  Figures  are  given. 
A.  W.  Evans  §  describes  Lepidozia  sylvatkay  a  new  species  of  hepatic 
split  off  from  L.  setacea.  It  occurs  in  several  of  the  eastern  States. 
6.  N.  Best  p  describes  and  figures  Ptychomitrium  Leibergii^  a  new  species 
of  moss  gathered  in  Arizona. 

Torkshire  Mosses.lT — ^W.  Ingham  records  stations  for  some  new  and 
rare  Yorkshire  Muscinese  —  FhyscomUrella  patens^  Weisia  mtdcronata, 
Bryum  murale^  and  Jungermannia  Ooulardi,  This  latter  was  previously 
unknown  in  the  British  Isles,  and,  in  Macvicar's  opinion,  would  be  better 
r^arded  as  a  variety  of  J.  spJuBrocarpa, 

Luminosity  of  Schistostega.** — T.  Gibbs  describes  the  vivid 
luminosity  displayed  by  the  protonema  of  this  moss  when  suitably 
illuminated,  comparable  to  the  metallic  green  seen  on  the  breast  of 
some  humming-birds.  The  plant  occurs  in  crevices  and  rabbit-burrows 
at  several  places  in  Derbyshire,  but  always  on  the  Millstone  Grit. 

New  Scotch  Mosses-tt — J-  Stirton  describes  the  following  new 
species  and  varieties  of  Scotch  mosses :  —  Cymdontium  asperellum^ 
Campylopus  prasinorttfus,  C.  rubiyinosus^  C.  purpurascens  var.  JTm- 
layanus,  Barbula  virtdescens^  Leptotrichum  cor^ertum^  Bypnum  aftoma^ 
luniy  Plagiothecium  trichodeuniy  and  Geratodon  conicus  var.  ackularis. 
Also  Campylopus  Dickieanus  from  Lake  Nyami  in  Central  Africa.  He 
finds  Didymodon  Jmtwri  Schimp.  (1868)  to  be  synonymous  with 
Cynodontium  luxirete  Dixon,  with  C.  polycarpoides  Stirt,  and  O.  poly* 
earpum  var.  kevigatum  Hagen,  and  re-christens  it  C,  Jmneri,  Under 
Dicranidia  fuscorufa^  he  gives  details  of  what  is  apparently  a  new  moss 
previously  mistaken  for  Dicranella  curvata.  He  sinks  Barbula  assxmu" 
lans  Stirt.  into  a  variety  of  B,  insulana^  and  re-describes  Leptotrichum 
eompactum  Stirt. 

French  Hepatioa.|t — I.  Douin  publishes  an  annotated  list  of  seventy- 
three  species  of  Hepaticas,  thereby  extending  the  known  distribution  of 

*  Joum.  Straits  Branch  R.  Asiatic  Soc.,  No.  46  (1905)  pp.  24S-50. 

t  Hedwigia,  xlv.  (1906)  pp.  260-88. 

X  BryoloRist,  ix.  (1906)  pp.  74-6.  §  Tom.  cit.,  pp.  77-8. 

II  Tom.  oit.,  pp.  79-81. 

^  Naturalist,  No.  598,  1906,  p.  187.  •♦  Tom.  cit.,  p.  801. 

ft  Ami.  Scot.  Nat.  Hist.,  1906,  pp.  106-18. 
it  Rev.  Bryolog.,  xxxiii.  (1906)  pp.  65  -76. 
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theee  species  in  France.  He  adds  two  notes  treating  of  the  resistance 
of  theae  plants  to  extermination  by  drought,  and  of  the  dependence  of 
some  of  the  species  upon  the  presence  of  man,  some  practicallj  occurring 
only  in  cultivated  fields,  others  lying  dormant  until  hedges  are  trimmed 
back,  and  then  gradually  becoming  stifled  again,  others  abounding  along 
new  railway  cuttings. 

SwiBB  MuscinesB.* — P.  Culmann  publishes  a  list  of  25  hepatics  and 
71  mosses  gathered  by  him  in  SwitzerWd,  adding  special  notes  on  the 
]nx>bable  identity  of  Webera  commutata  with  W,  gracilis^  and  Brachy- 
thecium  densum  with  AmhlysUgium  compactum,  and  on  the  difference 
between  Hypnum  dtlatatum  and  H.  atpinum,  as  shown  in  their  peri- 
chsetial  leaves.  He  also  states  that  the  Norwegian  moss.  No.  826  of 
Husnot^s  Musci  Gallise,  published  under  the  name  Webera  lutescens,  is 
not  that  species,  but  Mniobryum  vexans, 

MoBcineflB  of  the  Dolomites.f — F.  Kern  gives  a  list  of  189  mosses 
and  17  hepatics  gathered  by  him  in  the  Dolomites  in  1896,  1899,  and 
1908.  He  remarks  upon  the  preference  shown  by  the  older  bryologists 
for  the  Hohen  Tauern  range,  and  the  neglect  manifested  as  a  rule  for 
the  Dolomites.  He  mentions  certain  bryologists  who  did  visit  the 
Dolomites,  and  some  of  the  more  remarkable  species  which  they  dis- 
covered. Although  some  of  the  Dolomites  are  composed  of  magnesian 
limestone  and  others  of  limestone,  the  author  can  detect  no  difference  in 
the  nature  of  their  respective  moss-floras.  The  constant  weathering  of 
the  surface  makes  these  mountains  unfavourable  for  the  growth  of 
mosses ;  and  where  they  do  occur  luxuriantly  on  rocks  in  the  forests, 
they  are  but  common  calcareous  species  of  the  plain.  All  silicicolons 
species^  as  well  as  i^hagnum,  AndrecMy  and  cleistocarpous  mosses,  are 
unknown  there.  But  as  regards  the  cleistocarps,  their  occurrence  in  the 
early  spring,  before  the  German  bryologists  reach  the  Dolomites,  may 
account  for  their  apparent  absence.  Hypnum  palustre  is  the  only 
representative^ of  the  Limnohium  group.  The  hepatics  are  very  scarce. 
Many  species  of  mosses  which  otherwise  occur  only  in  the  plains  are 
found  at  high  elevations  on  the  limestone  of  the  Dolomites. 

German  Mosses. — 0.  Jaap  and  R.  Timm$  have  submitted  the 
neighbourhood  of  Hamburg  to  a  fresh  search  for  Muscinese,  and  record 
45tt  species.  They  have  re-discovered  all  the  hepatics  formerly  found  by 
Gottsche,  except  BlytUa  LyelUi^  and  have  added  others.  The  old  moss 
records  of  Hiibener  and  Sender  are  not  to  be  trusted,  as  many  of  them 
have  never  been  confirmed.  L.  Loeske  §  publishes  a  further  series  of 
notes  on  the  bryology  of  the  Harz  mountains.  He  corrects  a  few 
former  determinations.  He  submits  the  species  of  Philonotis  to  a 
critical  revision.  Lophozia  confertifolia  Schiffn.  is  new  for  Germany ; 
and  five  mosses  and  one  hepatic  are  new  for  the  Harz  mountains. 

Austro-Hungarian  Mosses.  —  I.  Gyorffy  ||  records  several  new 
localities  for  the  rare  moss  Acavlon  triquetrum  in   Hungary,  having 

♦  Rev.  Bryolog.,  xxxiii.  (1906)  pp.  76-84. 

t  Jahreab.  Sohles.  GeseU.,  Ixmii.  (1906)  Abt.  2  6,  pp.  7-19. 

X  Verb.  Nat.  Verein.  Hamburg,  xiii.  (1906)  pp.  105-61. 

§  Verb.  Bot.  Verein.  Prov.  Brandenburg,  xlvii.  (1905)  pp.  817-44. 

y  Niivenyt.  K6zlem6nyek.,  v.  (1906)  pp.  22-7  (10  figs.). 
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found  it  even  in  the  Hohe  Tatra,  one  of  the  stations  being  so  high  as 
2:^50  ft.  above  sea  level.  E.  Zederbauer  *  describes  the  different  moss- 
associations  found  on  various  cultivation  patches  on  the  Austrian 
experimental  farm  in  the  Grosse  Fohrenwald. 

Various  Moss  Notes. — I.  Hagenf  publishes  notes  on  a  critical 
Seligeria  {S.  patida  Lindb.)  of  S(»ndinavia  and  North  America,  on 
Barbula  squamifera  Viv.,  on  Fissidens  luieofuscm  sp.  n.,  from  Japan, 
and  on  a  forgotten  bryological  work  by  Roehling.  A.  Greheebf  publishes 
notes  on  the  following  : — (1)  Gh/roweisia  reflexa  Brid.,  a  species  new  to 
Spain ;  (2)  a  gall-formation  caused  by  Nematodes  in  Pterigynandrum 
fiUforme  ;  (3)  corrections  of  and  additions  to  his  previous  paper  on 
further  contributions  to  the  moss-flora  of  New  Guinea.  J.  0.  Romans- 
son  §  describes  Bryum  pachydertnumj  a  new  species  allied  to  B,  excurrens^ 
and  collected  in  Aland.  I.  Theriot  describes  a  new  variety  of  Ginclidotus 
aqtuttkus  from  Montenegro. 

Anthoceros  and  its  Nostoc  Colonies.||— G.  J.  Peirce  gives  the 
results  of  his  experiments  in  cultivating  Anthoceros  fusiformis  and 
A,  Pearsoni  in  the  presence  and  absence  of  Nostoc,  The  soil  natural  for 
the  species  was  used,  and  in  case  of  some  of  the  cultures  was  steam- 
sterilised.  In  about  twelve  weeks  after  the  sowing  of  the  spores,  the 
plants  produced  archegonia  and  antheridia.  These  organs  were  in- 
frequent or  absent  on  plants  kept  too  much  in  the  dark.  The  plants 
grown  on  sterilised  soil  were  more  robust  than  the  others,  and  contained 
no  Nostoc  colonies.  But  even  on  unsterilised  soil  some  of  the  plants 
escaped  Nostoc  infection,  and  appeared  more  robust  than  their  fellows. 
Plants  grown  in  a  lateral  illumination  grew  upwards  to  catch  the  light, 
and  their  elevated  parts  were  consequently  less  accessible  to  Nostoc. 
Anthoceros  appears  to  do  better  when  free  from  association  with  Nostoc  ; 
and  it  does  not  appear  that  Nostoc  benefits  by  the  association.  The 
fact  that  short  internal  hairs  or  chains  of  cells  of  the  Anthoceros  thallns 
grow  into  the  mass  of  the  Nostoc  colony  is  simply  a  question  of 
mechanical  pressure  and  local  resistances. 

Lophocolea.f — F.  Stephani  continues  his  monograph  of  the  species 
of  the  genus  Lophocolsa,  treating  more  particularly  of  the  Australasian 
species.  These  latter  are  70  in  number,  and  the  author  here  describes 
26  of  them,  half  of  which  are  new. 

Thallophyta. 

Algeb, 

(By  Mas.  E.  8.  Gepp.) 

How  to  Collect  AlgSB.**  —  M.  Gomont  gives  some  hints  to 
travellers  on  the  best  and  easiest  methods  of  preparing  algae  for  an 
herbarium  or  for  anatomical  examination.  He  divides  the  algse  into 
two  groups,  large  and  small,  the  first  including  all  species  visible  to  the 

♦  Die  Moose  in  den  Versuohsbestanden.    Wien  :  W.  Frick,  1906,  13  pp.,  figs, 
t  Rev.  Bryolog.,  miii.  (1906)  pp.  49-64.  X  Tom.  oit.,  pp.  68-60. 

§  Tom.  cit.,  pp.  60-61.  ||  Bot.  Gazette,  xUi.  (1906)  pp.  66-9. 

i  BuU.  Herb.  Boissi^r,  vi.  (1906)  pp.  781-96. 
♦♦  Joum.  de  Bot.,  xx.  (1906)  pp.  18-22. 
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naked  eye,  the  second  all  microscopic  species.  Every  specimen  should 
be  carefully  labelled  with  the  name  of  the  locality,  and  the  nature  of  its 
habitat.  The  whole  plant  should  be  gathered,  including  its  base.  The 
robust  specimens  may  be  hung  up  to  dry  on  a  line  in  the  shade,  or  laid 
out  on  some  flat  surface.  More  delicate  plants  are  preferably  to  be 
spread  out  on  a  piece  of  sized  paper,  covered  with  calico  and  slightly 
pressed  between  blotting  paper,  which,  as  well  as  the  calico,  should  be 
changed  often,  to  insure  speedy  drying.  When  the  specimens  are  dry, 
the  calico  is  removed,  ana  the  sheets  are  packed  on  one  another.  A 
better  plan  is  to  float  specimens  in  sea-water,  and  to  slide  a  piece  of 
paper  underneath  the  plant,  which  can  then  be  teased  out  and  left  on 
an  inclined  plane  to  drip.  If  sea-water  be  not  available,  a  solution  of 
35-40  grm.  of  sea  salt  to  every  litre  of  water  may  be  used  instead. 
Another  method  is  the  employment  of  salt  as  a  preservative.  When 
fresh  specimens  have  finished  dripping,  they  are  placed  in  a  stone  vase  in 
alternate  thin  layers  of  algae  and  salt^  and  the  water  that  comes  away 
having  been  carefully  removed,  the  vessel  is  hermetically  sealed.  This 
method  gives  good  results  for  a  short  journey  ;  for  a  longer  period  it 
would  ruin  the  specimens. 

For  microscopic  algae  a  quick  drying  in  the  open  air  on  a  sheet 
of  sized  paper  is  best,  without  calico  or  other  pressure.  Diatoms  and 
Desmids  may  be  placed  in  a  drop  of  water  on  the  paper  and  allowed  to 
dry  naturally.  As  regards  the  employment  of  liquids  for  preservation 
of  algae,  the  author  deprecates  the  use  of  them,  except  for  portions  of 
plants  destined  for  anatomical  research.  For  these  he  recommends 
*M)  p.c.  alcohol  to  which  he  adds  a  certain  quantity  of  glycerin,  or  a 
solution  of  picric  acid. 

Hotes  on  Alg«.* — F.  S.  Collins  continues  his  notes  on  various 
species  of  marine  algae,  and  in  the  present  contribution  treats  of  Gobia 
halUca^  Mynonsma  CarunncR,  Lithod&rma  fatiscens,  Conchocelis  rosea^ 
Rhodomela  lycopodioides,  Rhodochorton  pmkilli/ormey  Rhododermis  elegam^ 
R.  parasitica^  and  R.  Oeorgii, 

Fresh-water  Algs  of  Bulgaria.! — S.  PetkofF  publishes  a  list  of 
fresh- water  algae  new  to  Bulgaria,  collected  in  six  different  localities. 
Sixty-one  species  are  enumerated,  belonging  to  Schizomycetes,  Florideae, 
Cyanophyceae,  and  Chlorophyceae.  This  is  the  author's  fifth  contribution 
to  a  study  of  the  fresh-water  algae  of  this  country. 

Sicilian  Algs.( — F.  Cortesi,  in  his  "  lUustrazione  dell'  Erbario 
Boma,"  gives  a  list  of  44  marine  algae  from  Catania,  re-determined  by 
G.  B.  de  Toni,  and  preserved  in  the  neglected  herbarium  which  was 
pat  together  by  Count  Cesare  Borgia,  who  died  in  1837.  The  best 
represented  genus  is  Cystoseira,  9  species  of  which  are  recorded.  The 
old  names  and  notes  on  the  labels  are  all  given. 

Nereocystis  Luetkeana.§ — T.  C.  Frye  has  studied  this  alga  in  its 
native  habitat,  and  makes  some  interesting  notes  on  it.    The  report  of  a 

•  Rhodora,  viii.  (1906)  pp.  167-61. 
t  Nuov.  Notar.,  xvii.  (1906)  pp.  151-61. 
X  Annali  di  Botanica,  iv.  (1906)  pp.  262-7. 
§  Bot.  Gazette,  xlii.  (1906)  pp.  143-6. 
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plant  90  m.  in  length  he  regards  as  incorrect,  and  quotes  MacMiilan's 
record  of  80  ft.  As  to  the  question  whether  or  not  it  is  an  annual,  he 
says  that,  except  for  a  few  stmgglers,  all  the  plants  noticed  by  him  the 
previous  summer  had  gone  in  March  of  this  year.  Young  plants  of 
1-25-2 -5  m.  long,  with  bulbs  12-38  mm.  in  diameter,  and  fronds 
30-90  cm.  in  length,  were  to  be  seen  growing  on  the  bottom,  3-9  m. 
under  the  water.  They  do  not  reach  the  surface  the  first  year,  but 
remain  out  of  reach  of  waves,  pushing  rapidly  up  in  the  second  season, 
only  to  die  when  winter  overtases  them.  Tne  growth  is  very  rapid,  and 
the  author  calculates  that  it  is  as  much  as  25  cm.  a  day  at  one  time. 
The  stalk  is  firmly  anchored  to  the  rocks  by  holdfasts  covering  an  area 
as  much  as  30  cm.  in  diameter. 

Constantinea.* — W.  A.  Setchell  has  made  a  study  of  this  genus,  and 
comes  to  the  following  conclusions : — 1.  The  genus  ConstarUinea  is  to 
be  restricted  to  the  three  species,  C,  rosa-marina^  G,  simplex,  and 
C.  subfdifera.  2.  Thus  constituted,  it  is  a  genus  of  the  Dumontiacea^ 
as  defined  by  Schmitz  and  Hauptfleisch  ;  it  is  characterised  by  the 
possession  of  cylindrical,  annulate,  and  more  or  less  dichotomonsly 
branched  stipes,  bearing  orbicular  laminae,  at  first  peltate  or  nearly  so, 
later  perfoliate,  entire,  or  more  or  less  radiately  split^  and  by  the  posses- 
sion of  nemathecia  containing  zonate  tetraspores  acconipanied  by 
unicellular  paraphyses.  3,  C,  rosa-tnarina  is  identical  with  C.  sUchensis 
P.  and  R.  4.  The  author  founds  his  new  species,  C,  subultfera,  on  the 
plant  collected  by  Harvey  in  N.W.  America,  and  named  by  hini 
C  sUchmsis.  5.  The  genus  is  confined  to  the  Northern  Pacific  and 
Behring  Sea.  The  separation  of  the  species  \b  clearly  shown  by  means 
of  an  analytical  key.  The  synonymy  of  the  three  species  is  detailed,  with 
a  list  of  exsiccatsB ;  and  C.  subulifera  is  described. 

Cladophora  crispata  and  the  Section  Jlgagnropila.t  —  F.  Brand 
publishes  the  result  of  his  further  studies  on  Cladophora,  and  deals  with 
the  differences  between  the  attached  and  the  free-swinmiing  forms.  He 
shows  that  C,  fracla  is  no  independent  species,  but  merely  the  free- 
swunming  form  of  C.  crisvata.  He  gives  an  emended  diagnosis  of 
C,  crispata,  to  which  he  reckons  also  C.  vitrea  Kutz.,  C.  regulans  Kntz., 
C.  virescmis  Kutz.,  C,  hrachyclados  Eutz.,  C.ptUealis  Kutz.,  0.  bracky^ 
stelecJia  Rabenh.,  and  G,  glomerata  var.  stagnalis  Brand  ex  parte.  His 
former  treatment  of  the  section  -^gagropila  is  supplemented  by  further 
remarks  and  a  description  of  a  new  fresh-water  species  of  the  group 
which  was  found  by  Professor  Lagerheim  in  a  lake  in  the  neighbourhooa 
of  Stockholm.  Brand  names  the  plant  C,  Lagerheimii ;  it  is  distinguished 
from  all  other  species  of  the  group  by  the  occurrence  on  some  of  the 
filaments  of  pinnate  branching.  An  amplified  diagnosis  is  also  given  of 
G,  profunda  Brand.  The  difficulty  of  determination  of  species  is  realised 
by  the  author,  and  comparative  tables  are  given  of  the  habit  and  struc- 
ture of  G,  glomsrata,  G.  crispata,  and  G,fracta,  as  representing  Euclado- 
phora,  and  the  group  of  Euaegagropila.  A  valuable  summary  is  given 
of  the  characters  of  nxed,  as  opposea  to  free-swimming,  species.    Piantfi 

•  Nuov.Notar.,  xvii.  (1906)  pp.  162-73. 
t  Hedwigia,  xlv.  (1906)  pp.  241-59. 
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which  begin  life  attached,  change  their  characteristics  when  they  become 
free-swimming. 

Torkflhire  DiatomaceiB.* — M.  H.  Stiles  gives  some  lists  of  Yorkshire 
Diatoms  gathered  in  1905.  These  form  a  supplement  to  R.  H.  Philip's 
report  in  a  previons  number  of  the  same  journal  One  of  the  lists  is  an 
enumeration  of  81  species  and  varieties  not  previously  recorded  for 
Aflkem,  among  these  teing  Philip's  new  variety  of  Fragilaria  eeqmcina, 
with  a  curious  median  inflation  ;  this  \b  figured  as  var.  infiata.  The 
oilier  list  comprises  64  species  and  varieties  from  a  small  hillside  streamlet 
at  Ukley. 

R.  H.  Philip  t  publishes  notes  on  some  Diatoms  collected  in  the 
district  round  Hull  m  1904-5.  In  all  some  18  species  or  varieties  were 
found  which  had  not  been  previously  recorded,  and  these  are  all  figured. 
Ten  of  them  are  marine,  and  the  rest  came  from  fresh-water.  The  rare 
Stephanopyxis  turris  was  found  again  in  Ascidian  molluscs.  The  plate 
IB  re-published  in  the  **  Naturalist "  $  with  an  abstract  of  the  paper. 

R.  H.  Philip  f  gives  lists  of  Diatoms  collected  in  a  pond  in  Bovnton 
Woods  (18  species)  and  in  a  stream  falling  into  Little  Thomwick  Bay 
(18  species).  In  the  lower  part  of  this  stream  a  marine  species, 
Coscinodiscus  radiatus^  is  very  plentiful  considerably  above  high-water 
mark.  Only  one  other  marine  species  was  found.  In  ponds  at  Speeton 
a  few  species  of  Desmidese  occur  in  abundance. 

Fossil  Diatoms.ll— A.  M.  Edwards  records  the  finding  of  10  species 
of  BaciUarisd  in  the  rocks  of  the  Hudson  River  Epoch  of  the  Lower 
Silurian  Age  in  New  Jersey.  All  the  species  are  identical  with  the 
BadUarisB  of  the  present  day.  He  describes  the  method  employed  for  the 
separation  of  the  specimens  from  the  rocks,  and  shows  that  it  is  im- 
possible for  them  to  have  become  introduced  during  the  process  of 
cleansing.    They  must  therefore  be  fossil. 

Polymorphism  of  CyanophycesB.f — H.  Royers  shows  that  Meyen's 
new  algE^  Ltstia  Crustacea^  from  the  Laacher  See,  is  synonymous  with 
RivuUma  minutula  Bom.  et  Flah.  It  germinates  from  resting  spores 
which  are  formed  at  the  thick  end  of  the  plant,  and  the  filaments  with 
their  false  branching  form  a  hemispheroidal  green  thaUus,  held  together 
by  tough  gelatinoid  matter.  After  dissolution  of  this  thallus  the 
individual  threads  become  attached  to  submerged  stones  and  grow  in  the 
form  of  a  Schizosiphon,  They  reproduce  themselves  by  means  of 
hormogonia.  They  must  not  be  confused  with  the  Sciftonema'ioTin& 
which  occur  in  the  same  place  and  are  reproduced  in  the  same  manner. 
Under  certain  conditions  pieces  of  the  Bivularia  become  converted  into 
a  NostoC'thsillnBj  regardea  by  the  author  as  being  Nostoc  lichenoides 
Vauch.  In  other  circumstances,  when  associated  with  certain  fungal 
hjphse,  the  plant  forms  the  lichen  Collema  pulposum  var.  hydrocharum 
Acn.     A  bibliography  and  illustrations  are  add^. 

♦  Naturalist,  1906,  pp.  128-9  (1  fig.). 

t  Trans.  Hull  Sci.  and  Field  Nat.  Club,  1906,  pp.  217-18  (1  pi). 
X  Naturalist,  1906,  p.  67.  §  Tom.  cit.,  pp.  262-8. 

I  Nuov.  Notar.,  xvii.  (1906)  pp.  174-80. 
i  Jahresb.  Nat.  Verein.  Elberfeld,  1906,  pp.  3-40  (3  pis). 
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Reproduction  of  Stigeoclonium.* — A.  Pascher  describes  phenomena 
connected  with  the  reproduction  of  a  species  of  Stigeodoniumy  which  is 
probably  S.  nudiusculum.  In  cahn  water  there  was  observed  a  rich 
formation  of  hairs.  By  transferring  material  from  disturbed  to  calm 
water,  the  author  was  able  to  bring  about  in  every  case  the  formation  of 
swarm-spores.  The  reproductive  bodies  were  either  macrospores  or 
microspores,  which  either  became  resting-spores,  or  formed  zygotes,  or 
were  transmuted  into  aplanospores.  Zoospores  with  two  cilia  and 
akinetse  stages,  as  well  as  the  Palmella  condition,  seemed  to  be  entirely 
wanting.  From  an  examination  of  other  species,  the  author  finds  that 
morphologically  similar  species  of  Stigeoclonium  do  not  by  any  means 
always  show  similar  forms  of  reproduction,  or  the  same  behaviour  of  the 
swarm-spores.  Details  of  the  spores,  size,  etc.,  are  given  of  the  material, 
regarded  by  the  author  as  either  S.  tenue  or  S,  falklandicumy  on  which 
some  of  his  conclusions  are  based.  Copulation  was  several  times 
observed  between  the  microspores. 

Icelandic  Plankton.t  —  C.  H.  Ostenfeld  and  C.  Wesenberg-Lund 

Sublish  an  account  of  the  plankton  of  two  lakes — Thingvallavatn  and 
lyvatn,  in  the  south-west  and  north  of  Iceland  respectively.  The 
phytoplankton  has  been  worked  out  by  Ostenfeld,  and  the  zooplankton 
by  Wesenberg-Lund.  In  Myvatn,  no  phytoplankton  was  found  at  all, 
and  in  Thingvallavatn  there  were  no  plankton  Myxophycece,  and  indeed 
the  main  interest  of  the  algal  collections  lies  in  the  non-occurrence  of 
forms  which  one  would  have  expected  to  find.  The  Diatoms  constitute 
the  main  part  of  the  species,  and  the  commonest  of  these  are  the  Melo- 
sirae  and  Asterionella  formosa.  Fragilaria  croUmis  occurs  very  sparingly 
and  only  at  the  highest  temperatures.  The  limnetic  Chlorophycete  are 
not  abundant,  and  Ceratium  hirundinella  and  Dinohryon  are  absent. 
Since  the  samples  were  collected  regularly  every  fortnight  during  a 
whole  year,  the  authors  are  able  to  draw  conclusions  of  great  value  from 
the  Vesults  of  their  examination.  They  think  it  probable  that  the 
plankton  of  the  arctic  lakes  consists  mainly  of  zooplankton,  to  a  much 
greater  dt  gree  than  is  the  case  with  that  of  more  southern  countries  ; 
also  that  the  phytoplankton,  especially  in  sununer  time,  only  plays  an 
insignificant  part.  In  arctic  and  sub-arctic  lakes  it  consists  in  all  prob- 
ability of  algae  with  yellowish  or  yellowish-brown  chromatophores  ;  algse 
with  green  or  blue-green  chromatophores  being  almost  entirely  wanting. 
As  exceptions  to  this  rule  may  be  mentioned  SpfKBrocystis^  the  senu- 
limnetic  Desmids,  and  a  few  rare  Ohlorophycese.  The  authors  conclude 
their  interesting  paper  by  remarks  on  W.  and  6.  S.  West's  "  Freshwater 
plankton  of  the  Scottish  Lochs.^J  A  list  of  literature  is  followed  by 
two  plates  and  a  photograph  of  Thingvallavatn. 

Griffithsia  acuta  Zan.§ — G.  B.  de  Toni  has  made  a  study  of  this 
alga,  which  was  never  described  by  its  author,  and  the  original  specimen 
of  which  is  preserved  with  the  rest  of  Zanardini's  herbarium  in  the 

*  Archiv  Hydrobiol.  u  Planktonk.,  i.  (1906)  pp.  433-8. 

t  Proc.  Roy.  Soc.  Edinburgh,  xxv.  (1906)  pp.  1092-1197  (3  pis.,  €g8.  in  text). 

X  Trans.  Roy.  Soc.  Edinburgh,  1906,  p.  477. 

§  Comptes  Rendus  Assoc.  FrauQaise  pour  rAvanoement  d.  Sci.,  1906,  pp.  402-5. 
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Municipal  Mnsemn  at  Venice.  No  fractification  has  been  found,  and  it 
is  therefore  impossible  to  place  the  species  with  certainty  in  its  right 
section  of  OriffUhsiaj  though  it  probably  belongs  to  Acrocladia.  The 
original  specimens  do  not  exceed  3  cm.  in  length,  and  are  irregularly 
dichotomous.  Some  of  the  branches  have  a  tendency  to  form  hooks 
such  as  are  seen  in  HypncM  and  GampylcBphora.  A  careful  comparison 
of  0.  acuta  with  O.furcellata  J.  Ag.  and  with  0-  DuricBi  Mont,  brings 
the  author  to  the  conclusion  that  they  are  all  the  same  species,  0,  acuta 
forming  the  connecting-link  between  the  other  two.  They  must  now 
be  known  under  the  name  of  0.  furcellata  J.  Ag.  as  being  the  oldest 
name.    The  nearest  ally  of  this  conjoint  species  is  0.  setacea  Ag. 

Bbbbmsn,  p.  J.,  V  AN— Bemerkimgeii  fiber  einige  PUaktonformem.    (Remarks on 
certain  plankton  forms.)  Verh,  BpksinsL  Onderzoek,  d.  Zee, 

i.  (1906)  8  pp.,  plate. 

M  A  z  z  A,  A.  — Sagglo  di  Algologia  Ooeaniea.    (Essay  on  oceanic  algology.) 

[A  continuation  of  this  work,  includmg  the  genera  PhyUophora,  Steno- 
gramma,  OymnogongruSy  AhnfeUia,  Actinococcua,  Colacolepis,  Sterro- 
colaxy  Mychodea,  and  Dicranema,'] 

Nuov.  Notar.,  xvii.  (1906)  pp.  129-60. 

Namikawa,  S.— Fresh-water  Alg»  as  an  Artiele  of  Humaa  Food. 

BuU,  Coll.  Agr.  Tokyo,  vii.  (1906)  p.  123. 

"RidIjXy,  H.  N.— An  Expedition  to  Ohriitmas  Island. 

[This  paper  includes  a  list  of  22  marine  algsB,  identified  by  A.  and  E.  S. 
Gkpp,  the  notes  upon  which  have  been  published  in  the  "  Journal  of 
Botany.**    No  algsB  had  been  recorded  previously  from  the  island.] 

Joum.  Strait8  Branch  B.  Asiatic  Soc.,  1906,  pp.  266-7. 


Fun^i. 
(By  A.  LoBBAiN  Smith,  F.L.S.) 

Fungus  of  EconoiHic  Importance.*— R.  and  E.  Smith  describe  a 
new  disease  that  attacks  stored  lemons,  causing  very  great  loss.  It  is  a 
brown  rot  with  a  peculiar  odour,  and  the  writers  have  succeeded  in 
isolating  and  cultivating  the  fungus  that  is  the  cause  of  the  mischief. 
On  the  lemons  it  appears  as  a  sterile  mycelium,  and  in  many  of  the 
culture  media  nothing  else  grew  ;  but  on  soil,  where  a  diseased  lemon 
had  lain,  or  on  wet  filter  paper  similarly  affected,  the  spore  stage 
developed  abundantly.  This  was  very  much  like  Pyihium :  a  fine 
septate  branching  mycelium  with  terminal  sporangia  containing  swarm- 
^ores.  No  indication  of  sexual  reproduction  was  observed.  The  name 
Pythiacystis  ciirophthora  g.  et  sp.  n.,  has  been  given  to  the  fungus  by 
the  authors,  who  consider  it  to  be  intermediate  between  Saprolegniacese 
and  PeronosporesB. 

Cytology  of  the  Entomophthorace».t — Lincoln  Ware  Riddle  has 
studied  material  of  several  species  of  Entomophthora  and  of  Empusa 
Orylli,  and  he  considers  that  the  cytological  evidence  he  has  gained 
enables  him  to  trace  the  descent  of  this  family  from  a  Mucor  ancestor. 

•  Bot.  Gazette,  xlii.  (1906)  pp.  215-21. 

t  Proc.  Amer.  Acad.  Sci.,  xlii.  (1906)  pp.  178-97  (3  pis.). 
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He  finds  such  an  anoestor  in  Sporodinia^  where  the  resting  spore,  the 
zygote,  is  formed  by  the  fusion  of  primitive  coenogametes  with  nnmeroos 
nuclei,  and  where  azjgospores  are  frequent.  He  looks  on  the  conidimn 
of  Empma  as  a  sporangium  into  which  has  been  extended  the  coenocjtic 
habit.  Apogamj  has  become  constant  in  Empusa^  resulting  in  the 
formation  of  multinucleate  azjgospores,  as  in  Sporodinia,  Thus  from 
SparodUnia  he  traces  the  development  of  Empusa,  Eniomaphthoray  and 
BasidioboluSy  indicating  in  each  genus  the  points  that  establish  his 
theory  of  descent. 

Fungus  Flpra  of  Luxemburg.* — Joh.  Feltgen  published  a  pre- 
liminary account  of  the  Ascomycetes  for  this  flora.  After  his  deato  in 
May  1904,  his  son,  Ernest  Feltgen,  continued  the  work,  and  has 
published  a  further  instalment.  The  substratum,  locality,  and  date  of 
growth  are  given  in  each  case,  and  many  new  species  are  described. 
There  are  aliM)  included  full  descriptions  of  many  rare  forms. 

Biology  of  Pyronema  confluens.f — P.  Eosaroff  found  that  this 
fungus  appeared  constantly  on  burnt  soil,  and  he  made  a  series  of 
culture  e]q>eriments  to  determine  the  conditions  favourable  or  unfavour- 
able to  its  growth.  He  failed  to  induce  growth  on  unsterilised  soil,  and 
concluded  that  there  must  be  some  poison  in  such  soil  which  hindered 
the  development  of  the  fungus.  Its  frequent  ai>pearance  on  burnt 
ground  must  be  due  to  the  effects  of  heat  and  sterilisation,  as  charcoal 
alone  was  not  sufficient  to  insure  a  growth. 

Ergot.} — E.  Tschermak  discusses  the  appearance  and  prevalence  of 
this  disease  in  cereals.  The  sclerotium  makes  its  appes^nce  in  the 
flower  whether  fertilised  or  not.  In  rye-plants  that  have  a  prolonged 
flowering  season  (as  in  winter  rye),  the  number  of  infected  plants  tends 
to  be  much  greater  than  in  those  with  quick  flowering.  In  barley  the 
naked  varieties  suffer  more  than  those  with  glumes.  The  conditions  of 
moisture  and  temperature  at  the  flowering  period  have  much  to  do  with 
the  spread  of  the  fungus.  In  a  dry  season  and  on  diy  soil,  the  time  of 
flowering  passes  quickly,  and  the  risk  of  infection  is  correspondingly 
diminished. 

Production  of  Stable  Teasts  from  Fungi.f — Q.  Odin,  who  had 
already  produced  yeasts  from  PenicUlium  and  Caremium,  has  continued 
his  experiments  with  other  fungi — Sterigmatocystis  versicolor  and  Asper- 
gillus fumigatm.  He  obtained  the  yeasts  by  cultivating  the  spores  of 
the  fungi  in  a  sugar  solution  contained  in  a  sealed  chamber.  The  yeasts 
so  developed  were  transferred  to  carrot  or  potato,  and  did  not  revert  to 
the  filamentous  condition.  He  tested  the  effect  of  the  yeasta  of 
A,  fumigatusy  which  is  known  to  be  pathogenic  on  rabbits,  etc,  and 
found  that  they  retained  unimpaired  the  pathogenic  properties  of  the 
parent  stock. 

*  Beilage  Ber  Ver.  Luxemburger  Natur.,  zv.  (1906).  See  also  Bot.  Gentimlbl., 
oii.  (1906)  pp.  197-8. 

t  Arb.  k.  Biolog.  Anst  Land.  Forotw.,  v.  (1905)  p.  126.  See  also  Ann.  MjooL, 
iv.  (1906)  pp.  375-6. 

t  Ftthling'8  Landw.  Zeit..  Iv.  (1906)  pp.  194-9.  See  also  Ann.  MyooL,  iv,  (1906) 
pp.  869-70.  {  Comptes  Bendos,  oxliii.  (1906)  pp.  46B-70. 
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Horth  Amerioan  Species  of  Periderminm.* — J.  C.  Arthur  and 
F.  D.  Kem  describe  27  species  of  Peridermium.  As  understood  by 
them,  the  genus  includes  all  ^^idia  possessing  peridia,  inhabiting  the 
Pinaceie  and  Gnetacese.  Only  three  of  the  species  have  been  definitely 
connected  with  other  growth-forms,  but  from  the  structure  of  the  JEcidia 
they  are  able  to  determine  the  genu»  to  which  they  will  probably  be 
found  to  belong.  There  are  seven  of  these  genera :  Colsosporium, 
Cronartiunty  Pucciniastrumy  Galyptospora,  Melampsorellaj  Melampsori- 
dium,  and  Ghrysomyza.  Several  new  species  are  given  by  the  authors, 
and  keys  are  drawn  up  of  the  hosts  as  well  as  of  the  parasites. 

Hyphomycetes.t — Lindau  began,  in  fascicle  98,  the  description  of 
die  large  parasitic  genus  RamuUina^  which  is  continued  through  the 
following  fascicle  and  on  to  p.  532  of  part  100.  It  is  a  leaf  disease 
causing  spots  which  are  disfiguring  even  when  not  greatly  harmful. 
Several  new  species  are  described.  The  Hyalohelicosporae  and  the 
Hyalostaurosporss  conclude  the  MucedinesB.  The  first  section  of  the 
Dematiaoese  with  simple  brown  spores  is  begun.  As  in  previous 
numbers,  the  genera  and  some  of  the  species  are  illustrated  in  the  text. 

In  part  101$  he  continues  the  description  of  the  Torulae.  The 
principal  genera  dealt  with  are  Torula,  Eormiaciumy  and  Oyroceras. 
Some  new  species  are  described  by  the  author.  The  Bchinobotrye8& 
and  Periconiese  are  also  described,  and  the  ArthrinisB  are  begun.  Keys 
to  the  genera  head  the  different  chapters.  The  illustrations,  as  usual, 
are  abundant  and  clear. 

Fongos  Parasitic  on  Slodea.§  —  Werner  Kegel  describes  an  un- 
usual form  of  Hyphomycete,  which  he  names  Varicosporium  ElodecR, 
and  which  he  found  constantly  infesting  plants  of  Elodea.  The  conidia 
are  elongate  septate,  and  are  borne  in  acropetal  succession  but  at  right 
angles  to  each  other,  so  that  a  confused  branching  system  of  conidia  is 
formed.  He  found  also  pycnidia,  but  could  not  connect  the  two  fungi 
together. 

Australian  Bnst8.|| — D.  McAlpine  contributes  a  further  list  of  hosta 
for  the  new  Uredineous  genus  Uromycladium,  The  genus  is  confined  to 
acacias,  and  the  rusts  grow  usually  on  the  phyllodes.  The  list  also 
includes  the  species  of  Uromyces  within  the  same  genus  of  host-plants. 
HcAlpine  describes  a  new  ^cidium,  the  first  to  be  detected  on  any 
acacia  in  Australia.  It  grows  on  the  shoots  and  fruits  of  Acacia  farm-- 
siana,  and  is  recorded  from  Queensland  and  West  Australia. 

Infection  Experiments  with  Ustilago  Carbo.5— Nazareno  Strampelli 
has  followed  up  Hecke's  account  of  the  propagation  of  the  smut  of 
cereals  by  a  series  of  inoculation  experiments  carried  out  with  every 
precaution  as  to  sterilisation  and  protection  during  growth.  Those 
plants  that  were  inoculated  with  smut  spores  at  the  time  of  flowering, 
became  completely  carbonised;    others,  that  were  grown  as  control 

♦  BuJL  Torrey  Bot.  Club,  xxxiu.  (1906)  pp.  403-38. 

t  Rabenborefs  Kryptogamen-Flora,  i.  Abt.  8,  Lief.  99  (Leipaig,  1906)  pp. 
4dd-612;  Lief.  100,  pp.  513-76. 

t  Op.  cit.,  Liet  101  (Leipzig,  1906)  pp.  577-640. 

{  Ber.  Deutsoh.  Bot.  GeseU.,  xxiv  (1906)  pp.  213-16. 

I   Ann.  Mycol..  iv.  (1906)  pp.  322-«. 

^  Atti  Reale  Aoad.  Lincei,  oooiii.  (1906)  pp.  211-13. 


700  SUMMARY   OF   CURRENT   RESEARCHES   RELATING  TO 

cultures,  and  that  were  protected  from  all  spore  contamination,  remained 
healthy. 

Com  Smuts  and  their  Propagation.* — T.  Johnson  writes  a  popular 
account  of  the  various  smuts.  He  sketches  the  history  of  our  faiow- 
ledge  of  these  organisms,  and  of  the  works  published  concerning  them 
by  the  brothers  Tulasne,  Klihn,  and  Brefeld.  The  latter  writer  dis- 
covered quite  recently  that  smut  infection  of  oats  takes  place  when  the 
host  is  a  seedling  ;  in  the  case  of  wheat  and  barley,  it  is  the  flower  that 
gives  entrance  to  the  fungal  pest.  In  Indian  com  any  young  tissue  is 
liable  to  attack.  The  best  methods  of  cure  for  the  different  types  of 
smut  are  described. 

Abnormalities  in  Agarics.t— E.  Tobias  writes  on  the  abnormal 
forms  assumed  by  various  fungi,  as,  for  instance,  when  a  "  cap ''  turned 
upside  down  is  home  on  another.  He  explains  the  occurrence  thus  : 
that  the  two  plants  grew  close  together  and  the  stronger  tore  the  weaker 
from  its  base  and  carried  it  up. 

Form  Development  in  Agarics.} — ^Wemer  Magnus  has  devoted 
much  attention  to  the  study  of  this  subject.  He  has  made  observations 
on  the  growth  and  expansion  of  the  normal  plants,  and  he  has  tested 
the  power  of  recuperation  of  the  various  parts  by  wounding  the  tissues, 
or  cutting  off  the  different  organs  and  then  watching  further  growth. 
Shortly  l^fore  the  period  of  expansion  he  found  that  the  function  of 
each  part  was  determined,  and  if  that  part  was  cut  away  it  did  not  grow 
again.  He  tested  the  vegetative  power  of  growth  of  isolated  hyphse, 
and  found  that  they  grew  in  a  nutritive  solution  or  in  distilled  water 
from  almost  any  part  of  the  organism.  He  discusses  also  the  instances 
of  teratological  formations,  the  most  frequent  of  which  is  the  doubling 
of  the  fmit-body.  He  records  instances  of  monstrosities,  and  gives  his 
views  as  to  their  origin.  The  phylogenetic  problem  is  also  reviewed,  with 
reference  to  the  growth  and  form  of  the  hymenium,  etc. 

New  Belgian  aa8teromyc6te.§— Ch.  Van  Bambeke  describes  the 
somewhat  rare  Pisolithus  arenarim  Alb.  and  Schwein.,  which  has  re- 
cently been  found  growing  in  Belgium.  He  describes  the  fungus, 
which  is  usually  found  growing  on  sandy  soil,  and  gives  the  distribution 
of  the  species,  rather  a  wide  one ;  it  is  rare  in  Europe  and  America,  but 
fairly  common  in  Australia. 

Mycological  Notes.|| — C.  G.  Lloyd  has  recently  issued  two  numbers 
of  his  **  Notes."  The  first,  almost  wholly  written  in  French,  gives  an 
account  of  some  of  the  more  rare  Gasteromycetes,  Arachnion  alburn^ 
species  of  BovisUlla,  Battarrea,  Galvatia,  Lycoperdon,  etc.  The  writer 
thinks  that  European  botanists  have  not  given  sufficient  attention  to 
this  group  of  fungi.  He  records  a  new  genus,  Whetstonia^  from 
Minnesota.    The  gleba  consists  of  spores  contained  in  persistent  cells  ; 

♦  Science  Progress,  i.  (1906)  pp.  187-49. 

+  Zeitschr.  Nat  Abt.  Deutsch.  Gesell.  Kunst.  u.  Wiss.  Posen,  xii.  (1906)  p.  71) 
(figs.).     See  also  Bot.  Centralbl ,  cii.  (1906)  p.  256. 

X  Berlin :  R.  Friedlander  <fe  Sohn,  1906,  161  pp.  (6  pis.). 

§  Bull.  Soc.  Roy.  Bot.  Belg.  xlii.  (1906)  pp.  178-88  (1  pi.). 

II  Mycological  Notes,  Nos.  22  and  23  (Cincinnati,  1906)  pp.  261-92  (6  pis.). 
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capfllitinm  none.  The  second  number  is  devoted  to  a  consideration  of 
the  genns  Bovistella,  with  diagnoses  and  notes  on  the  species.  There 
are  also  remarks  on  some  rare  Australian  fungi,  and  an  account  of 
botanical  work  at  Geneva. 

TylostomesB.* — G.  6.  Lloyd  continues  his  study  of  Gasteromycetes, 
and  has  recently  published  an  account  of  the  Tylostome».  This  family 
includes  the  genera  Queletia,  Diciyocephalos,  Sckizostomd^  Battarrea, 
Battarreopsis,  Chlamt/dopus^  and  Tylostoma,  The  last  mentioned  is  b} 
far  the  largest  genus,  though  only  one  British  species  is  included  in  it. 
The  plants  of  this  family  are,  with  a  few  exceptions,  of  very  rare  occur- 
rence. Some  of  the  genera  are  founded  on  a  species  that  has  been 
collected  only  once.  Lloyd  writes  descriptions  and  notes  on  each  of 
the  species,  and  they  are  all  illustrated  by  photographic  reproductions. 

Mycorhiza-producing  Pungus.t — The  fungus  in  question — Gortin- 
arius  rubipes  sp.  n. — has  been  described  by  C.  H.  Eauffman.  It  is 
distinguished  by  its  brick-red  mycelial  strands  and  stem.  The  colour 
of  the  mycelium  made  it  possible  to  trace  its  course  in  the  soil,  and  it 
was  found  that  it  was  attached  as  an  ectotrophic  mycorhiza  to  red  oaks, 
a  sugar-maple,  and  to  Gelastrus  scandms  which  wound  round  one  of 
tlie  oaks.  The  fungus  was  curiously  selective  ;  in  the  case  of  Gelastrus^ 
it  n^lected  the  oal^  to  attach  itself  to  that  plant.  Some  other  trees 
in  the  vicinity  were  also  ignored.  The  writer  presumes  that  "  it  is 
dependent  for  its  initial  attachment  on  certain  environmental  factors.** 

Notes  on  various  Pungi.t — 6.  Bainier  records  work  done  recently 
at  the  School  of  Pharmacy.  Several  species  of  Penicillium^  P.  GostanUniy 
P.  rufescmsy  and  P.  patulum,  are  described  and  compared.  He  cultivated 
the  mould,  Helicostylum  elegam,  and  found  that  so  many  differences 
were  present  that  it  was  necessary  to  remove  the  plant  to  another  genus, 
ChcUostylum.  Notes  and  observations  are  also  published  on  Dispira 
4iamuta^  the  genus  Gamansia^  and  a  new  species  of  Hvphomycete, 
Acrostalagmus  mgripes^  so  named  from  the  black  colour  of  we  stalk,  the 
verticils  and  conidia  being  colourless. 

Economic  Use  of  Fungi.§ — R.  Beissinger  calls  attention  to  the  use 
made  of  the  green-coloured  wood  which  is  permeated  by  the  fungus 
Pezksa  ceniffinosa.  He  proposes  to  increase  the  quantity  by  growing  the 
fungus  on  beech  wood. 

Hew  Fungus  8tain.||  —  F.  Gu^en  recommends  Sudan  iii.  dis- 
solved in  lactic  add  as  a  coloration  of  the  oily  substances  in  fungi. 
He  gives  careful  descriptions  as  to  the  preparation  and  employment  of 
that  and  other  stains  for  fungi.  Sudan  iii.  is  useful  also  in  the 
examination  of  Lichens,  and  even  in  the  histological  study  of  the  higher 
plants. 

•  Cincinnati,  U.S.A.,  1906,  28  pp.,  12  pis.  and  6  figs, 
f  Bot.  Gazette,  xlii.  (1906)  pp.  208-14. 
X  BuU.  Soc.  Mycol.  France,  xxii.  (1906)  pp.  205-28  (6  pis). 
S  Nat.  Zeitschr,  Land.  Forstw.,  iv.  (1906)  pp.  164-6.     See  also  Bot.  Centralbl.. 
«u.  (1906)  p.  280. 

y  Bull  Soo.  Mycol.  France,  xxii.  (1906)  pp.  224-6. 

Dec.  19th,  1^06  :^  a 
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Notes  on  Cases  of  Poisoning  by  Fungi.* — These  notes  are  oon- 
tribnted  by  M.  Bou6  and  M.  Demange.  Boue  experienced  symptoms 
of  poisoning  after  eating  Amanita  junquillea,  Demange  made  inqniries 
as  to  harmful  fungi  in  Tonkin,  and  found  that  the  species  in  question 
was  Hygrophorus  conicus.  Of  six  persons  attacked,  four  died  from  the 
effects  of  the  poison  ;  two  others  responded  to  treatment  and  recovered. 

Outlines  for  the  Observation  of  some  of  the  more  Common  FungLf 
6.  F.  Atkinson  gives  directions  to  beginners  in  mycology  for  the  collec- 
tion and  study  of  various  fungi.  The  present  part  de^  with  poisonous 
and  edible  Agarics,  Polyporei,  ClavarisB,  and  some  Asoomycetes. 

Spread  of  Fungus  Diseases  by  means  of  Hibernating  Mycelium.^ 
A  paper  on  this  subject  has  just  been  issued  from  Kew.  Well-known 
cases  of  hybemating  mycelium  are  cited,  such  as  potato  disease  which 
is  carried  over  in  the  tubers,  darnel  grass,  and  others.  An  account 
is  given  of  experiments  proving  the  influence  of  weather  and  tempera* 
ture  on  the  spread  of  fungus  diseases:  potato  tubers  infected  by 
Phytophthora  were  planted  in  pots  and  kept,  some  in  damp  warm  condi- 
tions, others  in  a  dry  cool  atmosphere.  The  latter  showed  no  sign  of 
disease  after  many  weeks  ;  the  former  had  all  succumbed  sooner  or  later. 
The  writer  insists  on  the  danger  of  using  seed,  tubers,  bulbs,  etc.,  pro- 
duced in  an  infected  area,  in  the  case  of  plants  known  to  be  capable  of 
perpetuating  a  disease  by  means  of  hybemating  mycelium. 

American  Mycologv.§ — ^W.  A.  Kellerman  gives  an  account  of  a 
botanical  trip  to  Central  America  for  the  purpose  of  collecting  parasitic 
fungi.  He  describes  the  climate,  topography,  vegetation,  etc.,  of  the 
different  places  visited,  indicating  where  fungi  were  most  prevalent.  A  list 
of  fungi  ispromised. 

Vera  K.  Charles  ||  has  found  that  a  disease  of  Theobroma,  which 
resulted  in  the  rotting  of  the  pods,  was  due  to  Lasiodiplodia,  probably 
L.  tubericolu,  but  that  is  not  yet  ascertained. 

G.  G.  Hedgcock  and  Percy  Spauldingf  have  invented  a  method  of 
mounting  microscopic  fungi  for  the  herbarium.  They  are  grown  on 
agar-agar ;  the  culture  is  then  transferred  to  a  card  and  allowed  to  dry, 
and  finally  covered  with  a  perforated  piece  of  cardboard  of  varying 
thickness. 

J.  C.  Arthur**  desires  a  new  classification  of  the  Uredinales.  He 
claims  that  the  various  stages  in  the  life-cycle  should  be  recognised  in 
nomenclature,  and  points  out  the  anomaly  of  ignoring  the  JEcidivm^ 
which  is  the  sexual  stage. 

A.  P.  Morganft  commences  an  account  of  the  North  American  species 
of  Lepiotaj  of  which  some  80  species  have  been  enumerated.  Morgan 
gives  diagnoses  of  12  species. 

The  same  writer  J{  publishes  "  Descriptive  Synopses  of  Morgan*s 

♦  Bull.  Soc,  Myool.  France,  xxii.  (1906)  pp.  227-32. 
t  Plant  World,  viii.  (1906)  pp.  245-56. 
X  Joum.  Board  Agric,  xiii.  (1906)  pp  257-64. 

§  Joum.  Mycol.,  xii.  (1906)  pp.  137-45.  H  Tom.  cit.,  pp.  145-6. 

^  Tom.  cit.,  p.  147.  |  •♦  Tom.  cit.,  pp.  149-54. 

ft  Tom.  cit.,  pp.  154-9.  XX  Tom.  cit.,  pp.  159-63. 
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North  American  species  of  MarasmiuSy'*  and  the  synopsis  to  North 
American  species  of  Heliomyces,  Articles  on  these  genera  were  previously 
published. 

Field  notes  *  on  the  Uredinese  are  contributed  by  A.  0.  Garrett. 
The  species  described  were  collected  some  thirty  miles  from  Salt  Lake 
City. 

Italian  Pungi.t — ^Teodoro  Ferraris  publishes  a  first  instalment  of  a 
projected  list  of  fungi  for  Piedmont,  which  he  has  been  preparing  and 
arranging  during  the  years  1901-6.  He  records  289  species,  a  few  of 
which  are  new  to  science. 

C.  Massalougol  states  that  since  the  publication  of  the  Veronese  flora 
in  1902,  a  considerable  number  of  additions  have  been  made  to  the  fungi, 
and  he  publishes  a  list  of  these,  82  in  number.  Several  are  new  species, 
and  diagnoses  of  these  are  given. 

Plant  Disea8e8.§ — E.  Zederbauer  describes  the  canker  of  pine-trees 
caused  by  Dasycypha  calyciformis.  It  enters  the  tree  by  wounds  caused 
by  injury  to  the  bark  or  by  breaking  of  branches,  etc.  Infection  appears 
first  in  the  soft  bast,  from  which  it  spreads  both  to  the  wood  and  the 
cortex. 

E.  Mead  Wilcox  ||  gives  an  account  of  diseases  that  have  affected 
fruit  trees  in  Alabama.  He  classes  them  under  the  plants  attacked, 
beginning  with  apple,  and  describing  the  various  rots,  cankers,  blights, 
etc.  The  latter  j^ges  of  the  bulletin  are  devoted  to  an  account  of 
fungicides,  their  preparation,  and  methods  of  applying  them. 

In  another  paperf  Mead  Wilcox  takes  up  the  diseases  of  sweet 
potato — black  and  dry  rot,  scurf,  etc. — all  due  to  various  forms  of  fungi. 

A.  Stift**  records  the  damage  done  to  plants  in  Hungary  during  the 
year  1905  both  by  insects  and  by  fungi.  He  notes  the  occurrence 
of  Oymnosporangium  SabincR,  j^ctdium  Orossularice,  and  Phyllosticta 
fragarkola. 

Arsenic  Puttemans  ft  gives  an  account  of  the  cultivation  of  lucerne 
in  the  state  of  S.  Paulo.  It  is  found  that  in  that  region  it  lasts  only 
three  years  instead  of  ten  or  fifteen  years  as  in  the  Argentine  Republic. 
The  author  thinks  that  its  disappearance  is  due  at  least  in  part  to  the 
action  of  various  fungal  parasites,  of  which  he  gives  a  descriptive  list. 
These  are  difficult  to  eradicate,  but  advice  is  given  as  to  methods  of 
cultivation  that  will  strengthen  the  lucerne  and  render  it  less  liable  to 
disease. 

Puttemans  XX  publishes  another  paper  on  a  disease  of  haricots  in 

•  Joum.  MycoL,  xii.  (1906)  pp.  162-4. 

t  Malpighia,  xx.  (1906)  p.  125-68.  t  Tom.  cit.,  pp.  159-70. 

§  CentraJbl.  Gesamte  Forstw.,  i.  (1906)  5  pp.,  4  photographs.  See  also  Hedwigia, 
xlv.  (1906)  Beibl.,  p.  142. 

I  Bull.  Alabama  Agric.  Exper.  Station,  No.  132  (1905)  142  pp.  9  pis. 
^  Op.  cit.,  No.  136  (1905)  16  pp.,  4  figs. 

••  Oesterr.-ungar.  Zeitschr.  Zuckerind.  Landw.,  1906,  p.  28.    See  also  Centralbl. 
Bait.,  xvi  (1906)  pp.  748-50. 

tt  Rev.  Agric,  Nos.  119-121  (S.  Paulo,  1905)  23  pp.,  17  figs.    See  also  Bot. 
Centralbl,  oii.  (1906)  p.  199. 

XX  Op.  cit.,  No.  130  (1906)  pp.  200-4  (3  figs.).    See  also  Bot.  Oentralbl.,  cii.  (1906) 
p.  227. 

3  A  2 
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Brazil  caused  by  a  fongns  Tsariopsisgriseola.  ItfonDB  brown  polygonal 
patches  on  the  leaves  and  also  on  the  pods.  The  damage  is  often 
increased  by  the  presence  of  Erysiphe  communis  and  Uromyces  appendi- 
etikUus. 

£] kThe  same  writer*  has  also  given  his  attention  to  the  rust  of  cereals 
in  S.  Paulo,  where  it  is  very  frequent.  The  species  found  there  is 
Pucdnia  rubigo-vera  and  not  P.  graminis.  He  explains  the  absence 
of  the  latter  by  the  long  distance,  which  the  uredospores  are  unable  to 
traverse,  and  by  the  unfavourable  conditions  for  the  germination  of  the 
teleutospores  (absence  of  low  temperatures  and  want  of  Berberis); 
P.  corofuUa  is  coromon  on  oats,  and  does  great  damage  ;  P.  Sorghi  is  also 
found  at  S.  Paulo,  but  is  comparatively  harmless. 

Wm.  Stuart  t  has  experimented  with  potatoes  to  finddisease-resistinf 
varieties.  Those  of  an  upright  habit,  with  firm,  hairy,  medium-sized 
leaves  were  found  to  be  most  resistant.  Some  hybrids  showed  high 
resistance  to  disease,  but  with  slight  formation  of  tubers,  and  were 
Suable  on^  to  hybridise  with  well-known  cultivated  varieties. 

F.  W.  Neger  X  describes  the  ravages  of  Dermatea  carpineaj  a  wound- 
parasite  on  the  beech-trees.  It  establishes  itself  on  dead  branches  and 
passes  into  the  living  parts  of  the  tree,  which  it  destroys.  The  spores 
are  disseminated  by  damp  winds.  Neger  produced  the  conidial-form  in 
artificial  cultures. 

A  leaflet  §  has  been  issued  with  information  concerning  the  Tree- 
root  rot  {Armillaria  meUea).  It  attacks  almost  any  kind  of  tree, 
travelling  along  the  ground  as  rhisomorphous  strands.  Instructions 
are  given  for  detecting  the  fungus,  and  for  the  best  way  of  eradicating  it. 

Banker,  H.  J.— A  Oontribntion  to  a  reviiUm  of  tho  North  Amerioaa  gydmtww 
[The  writer  introduoes  two  new  genera,  Leaia  and  Qrandinoides, 

BuU,  Torrw  BoL  CUib,  xii.  (1906J  pp.  99-194. 
See  also  Bot,  Centraibl,  oil.  (1906)  pp.  881-2. 

D I B  T  E  L,  P. — ^Boiehreibimgen  eioigor  nouor  Vradiaoen.    (Description  of  some  new 
UredineaB.) 

[The  species  are  from  India,  Japan,  America,  etc.] 

Ann.  MycoL,  iv.  (1906)  pp.  808-8. 

Faibmah,  Charles  E. — Now  or  Bare  PvrenomyootttfiromWoftoni  New  York. 

[Most  of  the  species  described  are  new  to  science.] 

Proc.  Boch.  Acad.  Sd.,  iv.  (1906) 

pp.  216-24  (8  pis.). 

„  „  PTrenomjootaB  hotk  in  lognminibiii  BoUbIb.    (New 

Pyrenomvcetes  on   the  pods  of  Bobvnia  p&eud- 
acadaj. 

[Fairman  describes  five  new  species.] 

Ann.  Myool,  iv.  (1906)  pp.  826-8  (4  figs.). 


*  Ext.  de  Annuario  Esc.  Polyt.  (S.  Paulo,  1905)  20  pp.,  10  figs.  See  also 
Bot.  Centralbl.,  cii.  (1906)  p.  226. 

t  Vermont,  Agric.  Exper.  Stat,  BuU.  crxii.  (1906)  pp.  107-36.  See  also  Bot. 
Centralbl.,  cii.  (1906)  p.  199. 

J  Tharandter  Forstl.  Jahrb.,  Ivi.  (1906)  pp.  49-62.    See  also  Bot.  Centralbl., 


cii.  (1906)  pp.  338-9. 


Agric  and  Fish.,  Leaflet  No.  174  (1906)  8  pp.  (1  fig.). 


ZOOLOOy  AND  BOTANY,   MICROSCOPY   BTC.  705 

Olatfbltbb,  N.  M.— PreUminarj  lift  of  Sgher  Tnagi  edlldotod  in  the  Yidaitj 
of  St.  Loidi  from  18M-1906. 

[Aboat  500  Basidiomyoetes  are  inoladed  in  the  list ;  a  number  of  them  are 
deeoribed  as  new  species.]  Tran$.  Acad.  Sd.  St  Louis,  xvi.  (1906)  pp.  88-94. 

See  also  Bot  Cen^ralbl,  ou.  (1906)  p.  198. 

Habblhoff.  B.,  &  Maoh,  F.— ITobor  die  Zenotnmg  dor  Ynttermittol  dvoh 
Bohliiimolpilie.    (The  destmotion  of  fodder  stuffs  by  fungi.) 
[AspergiUuM  and  PenioUHum  destroy  the  fat  of  rice  meal.] 

Mitt.  Landw.  Versuch.  Marburg  Landw.  Jahrb.,  1906,  pp.  446-65. 
See  also  Bot.  Cmtralbl.,  cU.  (1906)  pp.  809-10. 

Habiot,  p.,  &  Patouillabd,  N.— Note  rar  lo  gonro  OoUotomaaginia.    (Note 
on  the  genus  CoUetomanginia,) 

[A  full  description  is  given,  and  several  figures  to  illustrate  this  new  African 
fungus.]      '  BuU.  Soc.  Mycol  France,  xzii.  (1906) 

pp.  aOl-4  (1  pi  and  2  figs.). 

Maibb,  B^n^— Notof  Xyoologiquoi. 

[Notes  and  descriptions  of  new  or  rare  species,  mostly  of  microfungi.] 

Arm.  Mycol,  iv.  (1906)  pp.  329-85  (L  fig.). 

Matsumura,  J.— Indoz  Plaatanim  Japonioamm.    (Index  of  Japanese  plants.) 
[Fungi  and  lichens  are  included  in  the  list.] 

Marusen  (Tokio,  1906)  pp.  127-221  and  865-8. 

Patouillabd,  N. — Champignoni  Algero-Tunisieiit  BonTeavz  on  pen  oobbbs. 
(New  or  little  known  fungi  from  Algiers  and  Tunis.) 
[A  number  of  new  species  are  described.] 

BuU.  Soc.  Mycol.  France,  xxii  (1906)  pp.  195-200  (4  figs.) 

Peck,  C.  H.— Now  SpoolBo  of  TongL 

[The  new  species  are  from  various  parts  of  American  territory.] 

BuU.  Torrey  Bot.  Club,  xxxiii.  (1906)  pp.  218-21. 

Pollock,  J.  B.,  &  Kauffmann,  0.  H. — ^Xiohigan  TungL 

[A  continuation  of  a  previous  list  by  Longyear,  chiefly  microfungi.] 

Bep.  Michigan  Acad.  Sd,,  vii.  (1905)  pp.  57-67. 

Batbeb,  J.  F.— A  list  of  the  Fungi  of  the  Now  Foroit. 

H.  M.  Gubert  and  Son,  Southampton  and  Winchester, 

1906,  22  pp.,  2  pis. 
B E  B  M,  H.— Aioomyeotot  novL 

[New  Asoomycetes  of  North  America,  France,  Greece,  and  South  Africa.] 

Ann.  Mycol.,  iv.  (1906)  pp.  886-41. 

BiCK,  J.— Fimci  Anstro-Akerieani,  Faoc  iiL  ot  iT. 

[Nos.  43-80  are  listed ;  several  new  species  are  added.] 

Tom.  dt.,  pp.  809-12. 

PilM  aus  Bio  Grande  do  8nl. 

[New  species  of  Baddiomycetes,  Gasteromycetes,  and  Ascomycetes 

are  described.]  Broteria,  v.  (1906)  58  pp.,  6  pis. 

See  also  Awn.  Mycol.,  iv.  (1906)  pp.  861-2. 

Scbulzb-Wbob,  Johanna — Vonoiohnii  dor  von  mir  im  Thflxingon  gooam- 
molton  imd  gemalton  Pilio. 

[Catalogue  of  fungi  collected  in  Thuringia,  and  printed  by  the  author.] 

MiUh,  ThiW.  Bot.  Ver.,  xx.  (1904-5)  pp.  63^. 
See  also  Bot.  CentraWl,  oil.  (1906)  p.  229. 

Stdow,  H.  &  P. — Nov»  Fnngonun  Spooiof.   IIL 

[These  new  fungi  are  from  widely  separated  regions ;   there  is  one  new 
genus,  Botryoconia  (Melanconiacese). 

Arm.  Mycol.,  iv.  (1906)  pp.  848^. 

Ubspbuno,  a.— Vobor  don  Bowegiin|fmeohanismni  dot  Triehia  CNipillitluni.    (On 
the  movement  mechanism  of  the  Triehia  capiUitium.) 

[The  author  discusses  the  movements  and  the  changes  in  the  capiUitium.] 
Ber.  Deutsch.  Bot.  OeseU.,  xxiv.  (1906)  pp.  216-22. 
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Will,  H.— Beitxiige  inr  Kenntnii  dtr  SponpUie  dhna  ipoiaibildimff,  Weleho  in 
Brauereibetriebeii  imd  deren  ITmgebiiiig  Torkoiiimtii.  (Gontrilmtions  to  the 
knowledge  of  yeast-fungi,  without  spore-formation,  wmoh  occur  in  brewing 
industries.) 

[Seyeral  species  of  Saccharofnycea  are  described.] 

CentrcUbl,  Bakt.,  xvii.  (1906)  pp.  1-7. 

ladieiLi. 
(By  A.  LoBRAiM  Smith.) 

French  Lichens.* — E.  Mongnillon  pablishes  a  supplement  to  his 
Gatalogae  of  Lichens  for  the  Department  of  Sarthe.  He  gives  a  list  of 
200  species,  half  of  them  being  new  for  the  district.^  The  others  are 
published  with  additional  loc^ities.  The  number  of  rare  species  is 
notable. 

Relation  of  Lichens  to  Trees  and  Soil.t— Von  Tubeuf  finds  that 
the  smooth,  bright  bark  of  the  Weymouth  pine  becomes  dull  black, 
uneven  and  bunipv  under  growths  of  lichens  such  as  Xanthoria  parietina 
and  Parmelia,  The  bumps  are  largest  towards  the  centre  of  the  growth, 
and  are  covered  with  small  cracks.  Microscopic  examination  showed  an 
increase  of  cellular  growth  at  these  points  which  had  burst  the  epidermis. 
He  attributes  this  to  the  retention  of  water.  A  covering  of  moist  cotton 
wool  produced  the  same  effect  on  healthy  branches. 

In  discussing  the  growth  of  mosses  and  lichens  in  the  pine  woods, 
E.  Zederbauer  t  finds  that  Gladonia  pyxidata  and  Peltigwa  harizontaUs 
grew  only  on  ground  that  had  been  cleared  of  leaves.  Lichens  grew 
more  plentifully  on  trees  where  there  was  thick  planting.  In  those 
places  the  growth  of  the  bark  was  slow,  and  the  trees  were  sometimes 
quite  surrounded  by  lichens. 

British  Cosnogoniacesd  § — A.  Lorrain  Smith  finds  that  the  two 
genera  belonging  to  this  order  are  both  represented  in  Britain.  Raeo- 
dium  rupestre,  of  which  the  symbiotic  alga  is  a  Cladophora,  has  been 
found  in  several  localities.  Camogonium  germanicum  is  more  frequently 
met  with ;  it  is  associated  with  TrentepoMta  aurea.  Neither  of  these 
plants  has  been  found  in  fruit.  The  writer  traces  the  history  of  these 
plants  in  botanical  literature  where  they  have  been  described  as  Byssus 
nigra,  Cystocoleus  ehemus,  or  Racodium  rupestre,  and  the  two  plants 
have  been  constantly  confused.  A  description  is  given  of  each,  and 
measurements  of  various  specimens  of  Gcmogoninm  germanicum. 

Anatomy  of  Collema.|| — Abb^  Hue  finds  three  tvpes  of  structure 
among  the  species  of  GolUma  he  has  examined.  (1)  The  hyphae  become 
vertical  tow^s  the  surface,  anastomose  more  frequently,  and  so  form  a 
rudimentary  cortex.    (2)  At  the  sunmiit  of  the  vertical  hyphae  one  or 

*  Bull.  Acad.  Intemat  G^gr.  Bot.,  1906,  SO  pp.  See  also  Bot  Gentralbl.,  cii. 
(1906)  p.  312. 

t  I^at.  Zeitschr.  Land.  Forstw.,  i.  (1906).  See  also  Centralbl.  Bakt.,  xti. 
(1906)  p.  753. 

X  Mitth.  k.k.  Forstl.  Ver  Mariabrunn.  Wien :  Wilhelm  Frick,  1906,  13  pp^ 
9  figs.    See  also  Bot.  Centralbl.,  cii.  (1906)  pp.  1^,  ISO. 

$  Joum.  of  Bot.,  xliv.  (1906)  pp.  266-8. 

I  Joum.  de  Bot.,  xx.  (1906)  pp.  5-18. 
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two  of  the  cells  become  larger,  and  a  more  advanced  tjpe  of  cortex 
results.  (3)  A  true  cortex  is  formed  by  the  terminal  cells  of  these 
hjphse  beaming  rounded  off  as  well  as  larger  and  by  sending  out 
short  branches,  the  whole  forming  a  kind  of  plectenchyma.  The 
development  of  the  fruits  is  also  traced,  and  detailed  descriptions  given 
of  five  new  species  and  of  several  varieties. 

Cladonias  in  the  Islands  of  the  North  Sea.*  — M.  Sandstede 
follows  Nylander  and  Wainio  in  his  study  of  this  lichen  genus.  In  the 
introduction  he  gives  the  characters  which  distinguish  the  species  and 
forms  of  the  genus.  Each  species  is  described  and  critically  compared 
with  the  plants  from  the  different  exsiccatse.  The  islands  proved  to  be 
less  rich  in  species  than  the  mainland,  but  several  additions  were  made 
to  the  flora,  and  three  new  varieties  are  described. 

Notes  on  Cladonia.f — Bruce  Fink  continues  his  descriptive  and 
critical  notes  on  American  species  of  Cladania.  He  finds  that  Cladonia 
subeariosa  differs  from  CI.  cariosa  in  having  lai^er  squamules  and  less 
fissured  and  carious  podetia.  Gl,  mitrula  and  CI.  leptophylla,  which  are 
also  passed  under  review,  are  very  near  to  each  other,  but  are  dis- 
tinguished by  the  smaller  squamules  and  podetia  of  the  latter.  They 
boui  grow  usually  on  soil. 

««  Chemical  Tests"  in  Determining  Lichens.}  —  The  late  Dr. 
William  Nylander  found  that  the  tissues  of  lichens  reacted  differently, 
according  to  the  species,  to  the  application  of  various  chemical  solutions. 
These  were  chiefly  potassium  hydrate  and  (»lcium  hypochlorite.  Since 
his  day,  opinions  have  differed  as  to  the  diagnostic  value  of  these  tests. 
O.  E.  Merril  sums  up  the  evidence  for  and  against  their  employment. 
Most  of  the  American  lichenologists  have  pronounced  against  their  use. 
Merril  himself  considers  them  of  great  use  in  the  determination  of 
species,  and  in  this  matter  he  is  in  harmony  with  workers  on  the 
Continent  at  the  present  day. 

Ebichsen,  E.— Beitrage  inr  Fleohtenilora  der  ITmgeflrend  von  Hamburg  und 
Holft«iiis.  (Contributions  to  the  lichen  flora  of  the  neighbourhood  of  Hamburg 
and  Holstein.) 

[The  list  includes  900  species  from  a  somewhat  small  area.] 

Verh.  Nat.  Ver.  Hamburg,  xiii.  (1906)  pp.  44-104. 

See  also  Ann.  MycoL,  iv.  (1906)  p.  880. 

Hbrbe,  A.  W.  G.  T.— The  Foliaeeont  and  FratiooM  Idoheni  of  the  Santa  Onii 

Panintnla,  California.  Proc.  Wash.  Acad.  Sci.,  vii.  (1906)  pp.  825-96. 

See  also  Ann.  Mycol.,  iv.  (1906)  pp.  380-1. 
Hesse,  O. — Beitrag  inr  Kenntnis  der  Flechten  nnd  ibrer  eharakteriftiiehen  Bes- 
tandteile.    (Contribution  to  the  knowledge  of  lichens  and  of  their  characteristic 
constituents.) 

[A  study  of  the  chemical  constitution  of  Usnea,  Alectoriaf  Cetraria^  and 

others.]  J&urn.  Prakt.  Chemie,  n.f.  Ixxiii.  (1906)  pp.  113-76 

See  also  Ann.  MycoL,  iv.  (1906)  pp.  881-2; 

Howe,  Beg.  Heber,  jun.— lieheni  of  Mount  Monadnook,  Hew  Eampihire. 
[A  list  is  given  of  71  species,  with  the  habitat.] 

Amer.  Nat,  xL  (1906)  pp.  661-5. 


•  Abh.  Nat.  Ver.  Bremen,  xviii.  (1906)  pp.  884-466  (4  pis.).    See  also  Bot' 
CentralbL,  cii.  (1906)  pp.  121-2. 

t  Bryologist,  ix.  (1906)  pp.  67-60  (1  pi.).  X  Tom,  cit.  pp.  60-71. 
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ZAHLBBecKNEB,  A.— Li€]i«iiMraiiorM«ziioeatL    DeotdM  viL,  Tlii 

[The  species  issued  belong  to  verj  varied  genera.] 
Vienna,  1906.    See  also  Ann,  MycoL, 
iv.  (1906)  pp.  882-3. 

.,  H  Beitimg  nr  Flaehtanllora  KretM.    (Contribution  to  the 

fungus  flora  of  Crete.) 

[The   list   includes  89  species.     It  oorreeponds 
fairlj  well  with  the  flora  of  the  Grecian  main- 
land. SB.  k,  Akad,  Wiss.  Wien.  Math.- 
^a^.  JR.,  cxv.  (1906)  pp.  502-28.    See  also 
Ann,  Mycol,  iv.  (1906)  p.  888. 

Heue  Beitr&ge  wax  Fleohtenflora  dei  Ponenyar  Komitatat. 
(New  contributions  to  the  lichen  flora  of  the  Poz- 
senyer  country.) 

[The  oonmtions  of  the  country  round  the  Car- 
pathians are  described,  along  with  the  lists 
of  lichens  new  to  the  neighoourhood  or  to 
science.] 

Verh,  Ver.  Nat,  HeUk,  Preszburg,  xxv. 
[1904]  (1906)  pp.  119-81.    See  also 
Ann,  Mycol,,  iv.  (1906)  p.  388. 
Die  oaturlieben  PflanieiifuniliaB  AieaUeheiiaa. 

[An  account  of  lichens  including  CladonuB,  some 
of  the  crustaceous  forms,  and  a  large  part  of 
the  group  of  lichens  associated  with  blue-green 
algae.] 

Engler  und  Prantl,  Lief.  225,  pp.  145-92. 
Leipzig,  Wilhelm  Engelmann,  1906. 

ZoPF,  W.— Znr  Kenntnis  d«r  Flaehtenitoife.     (The  knowledge  of  lichen  con- 
stituents.) 

[A  large  number  of  lichens  have  been  examined,  and  their  products  de- 
scribed.] Liebig*8  Ann,  Chemie,  cccxlvi.  (1906)  pp.  82-127. 

See  also  Awn,  Mycol,  iv.  (1906)  pp.  384-5. 

Schizophyta. 
Sohizomycetea. 

BacilluB  flavo-aorantiacus  sporogenes.*  —  W.  N.  Klimenko  has 
isolated  from  Lisle^s  antisyphilitic  seram  a  bacillus  that  forms  spores, 
and  stains  by  Gramas  method.  It  coagolates  milk,  producing  an  acid 
reaction;  it  forms  orange-yellow  colonies  on  mannite  agar,  yellow 
colonies  on  simple  a^ar;  it  exhibits  a  brownish-yellow  pigment  when 
grown  on  potato  ;  it  is  not  pathogenic  for  animals.  The  organism  is  a 
long  motile  bacillus  with  rounded  ends,  and  10-20  flt^ella  distributed 
over  the  surface.  The  spore  is  oval  and  usually  central.  The  optimum 
temperature  is  87^  C.  When  grown  on  gelatin  the  medium  is  liquefied  ; 
brotn  is  at  first  clouded,  but  later  a  fine  pellicle  forms  at  the  surface,  and 
there  is  a  slimy  yellow  deposit ;  old  brotn  cultures  have  a  cheesy  odour  ; 
on  Petruschky^s  medium  after  24  hours  there  is  a  production  of  acid, 
but  later  (72-96  hours),  it  shows  an  alkaline  reaction.  Media  containing 
methylen-blue  are  not  decolorised  ;  there  is  no  formation  of  indol. 

Spirillosis  of  Fowls.t — Levaditi  and  Manouglian  find  that  the 
Spirillum  gallinaruniy  the  parasite  of  **  septicemic  bi^ilienne  '*  described 

♦  Centralbl.  Bakt.,  Ite  Abt.  Orig.,  xlii.  (1906)  p.  221. 
t  Ann.  Inst.  Pasteur.,  xx.  (1906)  p.  698. 
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bj  Marchonx  and  Salimbeni,  is  not  confined  to  the  yasoalar  system,  bnt 
invades  the  glandular  tissnes  and  enters  into  contact  with  tne  various 
cellular  elements,  though  it  does  not  appear  to  penetrate  the  protoplasm 
of  the  cells.  The  crisis  that  terminates  the  spirillar  infection  is  caused 
by  the  phagocytosis  of  the  spirilla  by  the  macrophages  of  the  spleen  and 
liver.  The  authors  find  that  this  spirillum  is  able  to  infect  the  ovule  of 
the  animal. 

Microbe  of  Whooping-Congh.*  —  J.  Bordet  and  0.  Gengou,  by 
means  of  their  special  blood  agar  medium,t  have  isolated  from  the 
expectoration  of  early  cases  of  whooping  cough  a  small  ovoid  bacillus, 
much  resembling  the  influenza  bacillus,  staining  more  deeply  at  the 
contour  and  at  the  ends,  and  not  staining  by  Oram's  method.  The 
organism  is  unlike  B,  influenza  in  its  inability  to  develop  on  the  ordinary 
media,  and  has  a  much  less  tendency  to  produce  involution  forms. 
Serum  tests  served  to  demonstrate  the  specific  nature  of  the  bacillus, 
and  to  confirm  it  as  the  causative  element  of  whooping-cough. 

Experimental  Production  of  Transmissible  Varieties  of  B.  tuber- 
culosis and  of  Antituberculous  Vaccine.^ — S.  Arloing,  after  referring 
to  his  previous  experiments  by  which  he  succeeded  in  establishing  by  a 
process  of  selection,  a  constant  strain  of  human  B,  tuberculosis  of  lowered 
virulence,  notes  that  by  sub-culturing  this  organism  in  broth  at  gradually 
increasing  temperatures,  he  was  able  to  obtain  a  constant  variety  of 
B.  tuberculosis  that  grew  at  43**-44°  C,  and  possessed  a  markedly 
lowered  pathogenicity,  and  he  employed  this  organism  successfully  for 
antituberculous  vaccination. 

Fibrillar  Structure  of  Bacteriacee.§— J.  Kunstler  and  C.  Gineste 
find  that,  besides  the  vesicular  elements  of  the  parenchyma  and  the 
longitudinal  striation  of  the  tegument,  which  are  doubtless  of  a  special 
fibrillar  nature,  there  is  observable  in  the  parenchyma  of  Bacteriaceae 
certain  characteristic  figures  that  suggest  a  possible  fibrillar  constitution. 
From  observations  on  Spirillum  periplaneticum  (a  spirillum  parasitic  on 
Periplansta  americana\  the  authors  noted  the  fundamental  arrangement 
of  these  figures,  the  aspect  of  which  differed  with  the  age  of  the 
individual  and  with  the  optical  plane  studied,  the  general  appearance 
being  that  of  a  trabecular  network  traversing  the  parenchyma  of  the  cell. 

8piroch89t»  of  Balanitis  and  of  the  Houth.|| — E.  Hoffmann  and 
8.  V.  Prowazek  find  that  the  so-called  flagella  of  Spirocheeta  pallida 
Schaudinn  occurs  also  with  other  varieties  of  Spirochsetae — e.  g.,  those 
of  balanitis  and  of  the  mouth.  The  structure  is  not  of  the  nature  of  a 
bacterial  flagellum,  but  is,  as  is  well  demonstrated  in  SpirochcRta  buccalis, 
a  continuation  of  the  cell-protoplasm  (periplast). 

Morphology  of  Vibrio  cholere  asiaticflB.IT — H.  Hammerl,  referring 
to  the  various  forms  the  Vibrio  cholerce  assumes  under  different  sur- 
rounding conditions,  considers  that  the  appearances  are  to  be  regarded 

•  Ann.  Inst.  Pasteur,  xx.  (1906)  p.  731. 

+  See  this  Journal,  1906,  p.  727. 

X  Comptes  Rendus,  cxlii.  (1906)  p.  1395.        §  Op.  cit.,  clxiii.  (1906)  p.  84. 

0  Centralbl.  Bakt.,  Ite  Abt.  Orig.,  xli.  (1906)  p.  817. 

•I  Op.  cit ,  xHi.  (1906)  p.  1. 


710  SUMMARY   OF  CURRENT   RESEARCHES   RELATING  TO 

not  as  results  of  involution  and  degeneration,  but  as  due  to  physiological 
variations  in  the  permeability  of  the  bodj-membrane  of  the  organism. 

Disease  of  Ouinea-pigs  that  resembles  Plague.* — E.  Byloff  has  iso- 
lated from  guinea-pigs  a  bacillus  that  produces  symptoms  and  morbid 
appearances  resembling  those  of  bubonic  plague.  The  organism  is  very 
slightly  motile,  and  a  single  flagellum  was  demonstrated  by  Zettnow's 
method.  The  site  of  infection  is  in  the  digestive  tract,  a  general 
infection  spreading  hence  by  the  blood  and  lymph  channels.  The 
bacillus  should  be  classed  with  the  bacteria  of  hasmorrhagic  septicemia. 

The  author  contrasts  this  organism  with  B,  pseudotuherculom  of 
other  writers,  and  has  named  it  B.  pestis  intsstinalis  cavia, 

Bi-polar  Staining  of  the  Plague  Microbe.f— N.  v.  Westenrijk  finds 
that  the  superficial  layers  of  an  agar  culture  of  this  organism  show 
mostly  cocco-bacillary  forms  with  marked  bi-polar  staining,  the  deeper 
layers  showing  bacillary  forms  mostly  uniformly  stained  or  showing 
vacuoles.  After  cultivating  the  organism  in  atmospheres  of  hydrogen, 
carbonic  dioxide,  and  oxygen,  the  author  considers  tnat  the  variation  in 
form  and  staining  reaction  is  due  to  the  abundance  or  otherwise  of 
oxygen.  The  vacuolation  of  the  microbe  is  the  result  of  its  metabolism, 
and  is  dependent  and  proportional  to  it.  The  bi-polar  staining  is  the 
result  of  a  physiological  plasmolysis. 

Action  on  Bacteria  of  Electrical  Discharges.) — A.  6.  Fonlerton 
and  A.  M.  Kellas  have  shown  that  when  bacteria  suspended  in  water  are 
exposed  in  an  atmosphere  of  air  or  of  pure  nitrogen,  to  the  action  of 
electrical  discharges  of  high  potential  and  rapid  frequency,  sufficient 
quantities  of  nitrous  and  nitric  acids  are  taken  up  in  the  solution  within 
fifteen  minutes  to  sterilise  the  emulsion.  If  the  discharge  takes  place 
in  an  atmosphere  of  hydrogen,  or  carbonic  dioxide,  or  carbonic  monoxide, 
sufficient  peroxide  of  hydrogen  is  formed  after  a  time  to  exercise  a 
distinct  germicidal  action.  In  no  case  did  the  authors  find  any  evidence 
that  under  the  time  conditions,  the  electrical  current  or  its  dischar^re 
had  any  direct  injunous  influence  on  the  bacteria,  apart  from  the 
accompanying  formation  of  chemical  germicidal  substances,  and  from 
whatever  effects  may  be  exercised  by  the  heat  rays. 

Streptococci  Pathogenic  for  Man,§— F.  W.  Andrewes  and  T.  J. 
Horder  have  made  a  detailed  study  of  Streptococci,  more  especially  of 
those  pathogenic  for  man.  The  authors  have  grouped  these  organisms 
into  five  main  types,  Streptococcus  pyogmes,  Streptococcus  salivarius^ 
Streptococcus  angiosus,  Streptococcus  fmcalis,  and  PneumococcuSy  aooonl- 
ing  to  their  reactions  with  (Jordon's  nine  tests,  viz.,  reactions  to  milk, 
neutral-red,  saccharose,  lactose,  raffinose,  inulin,  salicin,  coniferin, 
mannite  ;  their  growth  on  gelatin  ;  their  morphology  (longus  or  brevis) ; 
and  their  pathogenicity. 

Referring  to  the  bearing  of  their  observations  on  the  treatment  of 
streptococcal  infections,  the  authors  point  out  that  the  polyvalent  sera 

♦  Centralbl.  Bakt.,  It**  Abt.  Orig.,  xlii.  (1906)  p.  6, 
t  Tom.  cit.,  pp.  181-288. 

♦  Proc.  Roy.  Soo.,  Series  B,  Ixxviii.  (1906)  p.  60. 
§  Lancet,  1906,  ii.  pp.  706-855. 
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now  used  are  only  polyvalent  in  the  sense  of  having  been  prepared  from 
a  number  of  strains  of  Streptococci  derived  from  different  sources,  but 
not  necessarily  presenting  any  differences  in  chemical  reactions,  and 
probably  often  really  univalent. 

Bacterial  Test  whereby  Particles  shed  f^om  the  Skin  may  be 
Detected  in  the  Air.* — M.  H.  Gordon  finds  that  one  particular  Staphy- 
lococcus^ with  uniform  and  definite  characters — St,  epidermidis  albus — 
may  be  considered  as  characteristic  of  the  epidermis  of  the  hand,  cheek, 
scalp,  and  forearm,  and  its  detection  in  air  may  be  regarded  as  indicat- 
ing the  presence  of  particles  shed  from  the  skin.  The  author  gives 
the  cultural  and  biochemical  tests  by  which  this  organism  may  be 
recognised. 

The  Production  of  Arabin  by  Bacteria.f — ^W.  Ruhland  finds  that 
B.  spongiosus  produces  a  gum  consisting  of  pure  arabin.  The  sources 
of  the  gum  are  cane-sugar  and  raffinose.  The  gum  formed  by  the 
cherry  is  an  arabin-galactin  mixture  belonging  to  the  galactose  group 
and  clearly  distinguishable  from  bacterial  gums.  The  bacterial  origin 
of  the  gum  described  by  Greig  Smith  in  a  Phanerogam  is  not  evident 
and  very  improbable. 

Physiological  Action  of  the  Chemical  Products  of  B.  enteriditis 
gporogenes.} — S.  Martin  grew  B,  enteriditis  sporogeiies  in  broth,  li(]|uid 
serum,  alkali-albumen,  broth,  and  on  solid  serum,  which  was  rapidly 
liquefied  by  the  organism.  After  the  bacilli  had  been  filtered  from  the 
culture  media,  the  filtrate  was  found  on  experiment  to  possess  no  toxic 
properties. 

Specific  Agglutinins  Formed  by  B.  coli  communis,  B.  typhosus, 
B.  paratjrphosus,  and  B.  proteus  vulgaris.§— S.  Martin  has  found 
that  the  agglutinin  of  B.  proteus  vulgaris  has  no  action  against  B. 
typhosus,  B.  coli  communis,  or  B,  paratyphosus.  The  other  micro- 
organisms show  some  overlapping  in  their  agglutinating  reactions  in  low 
dilutions ;  the  agglutinin  of  B.  typhosus  reacts  slightly  with  B,  coli 
communis  and  B,  paratyphosus ;  the  agglutinin  of  B,  coli  communis 
reacts  very  slightly  with  B,  typhosus,  but  not  at  all  with  B.  parcUyphosus ; 
the  agglutinin  of  B.  paratyphosus  reacts  slightly  with  B,  typhosus,  and 
more  markedly,  though  irregularly,  with  B,  coli  communis  ;  in  high 
dilutions — 1  in  5000  and  1  in  1000 — this  overlapping  is  not  observed. 

Contagious  Epithelioma  of  Birds.  || — Et.  Burnet  contributes  a  study 
of  this  disease  which  has  the  nature  of  a  contagious  affection  resembling 
moUuscum  contagiosum,  and  producing  local  epidermic  proliferations 
which  have  an  epitheliomatous  appearance,  and  the  virus  of  which  is  able 
to  pass  through  a  Berkefeld  filter.  The  disease  affects  farmyard  poultry, 
appearing  on  the  non-feathered  parts  of  the  head  as  small  tumours, 
which  after  three  or  four  weeks  dry  up  and  disappear  without  leaving  a 
scar ;  when  more  extensive  and  affecting  the  feathered  parts,  the  bird 

•  Rep.  Local  Gov.  Board  Med.  Officer,  Supp.,  1904-6,  p.  387. 
t  Ber.  DeutBch.  Bot.  Gesell.,  xxiv.  (1906)  p.  396. 

♦  Rep.  Local  Gov.  Board  Med.  Officer,  Supp..  1904-6,  p.  877. 

§  Tom.  cit.,  p.  881.  ||  Ann.  Inst.  Pasteur,  xx.  (1906)  p.  742. 
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often  succumbs  to  some  secondary  infection.  From  observations  on  the 
pigeon,  the  author  finds  that  the  disease  can  only  be  produced  by 
ingestion,  and  that  although  contact  is  a  possible  means  of  infection,  it 
is  probably  not  in  this  way  that  natural  infection  occurs.  The  \rirus  is 
especially  resistant  to  drying,  but  in  solution  it  is  readily  destroyed. 
The  immunity  produced  artificially  by  inoculation  of  the  virus  was 
irregular  in  its  duration ;  only  the  living  virus  can  confer  immunity. 
Sections  of  the  tumours  prepared  and  stained  according  to  various 
methods,  all  showed  the  same  appearance  of  the  cell-inclusions,  which 
the  author  considers  are  of  microbial  nature,  and  not  parasitic  or  pro- 
ducts of  cell-secretion  or  degeneration  formed  by  the  action  of  some 
unknown  virus ;  but  the  bacterial  nature  of  these  inclusions  must  remain 
doubtful  until  cultivations  can  be  obtained. 

Bacterial  DiBease  of  Oleander.* — G.  0.  Smith  finds  that  a  disease 
affecting  the  stem  and  leaves  of  Oleander,  causing  the  formation  of  hard 
woody  knots,  is  due  to  a  bacterium,  the  cultural  and  morphol(^ical 
characters  of  which  enable  it  to  be  identified  with  BaciUus  OlecR,  an 
organism  producing  a  similar  disease  of  the  olive.t 

♦  Bot.  Gazette,  xlii.  (1906)  pp.  901-10  (4  figs.), 
t  See  this  Journal,  1887,  p.  286;  1890,  p.  498. 
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MICROSCOPY. 

A.  Instruments,  Accessories,  Ac.* 
(1)  Stands* 

Old  Portable  Hicroscope  by  DoUond. — ^Major  F.  B.  W.  Sampeon 
hajB  kindly  presented  to  the  Society  this  instmment  (fig.  76).  The 
Society  has  not  hitherto  possessed  one  of  this  form,  and  it  is  therefore 
a  very  desirable  acquisition,  more  especially  as  it  bears  the  maker's  name. 

It  seems  to  be  an  adaptation  of  CnflTs  New  Constructed  Double 
Microscope,  the  body,  stage,  and  some  other  details  and  the  acces- 
sories, being  similar  to  those  of  CufTs  instrument,  but  the  pillar,  instead 
of  being  fixed,  is  hinged  to  a  bracket  secured  to  the  inside  of  the  bottom 
of  the  case.  The  Microscope  always  remains  in  the  case,  which  serves  as 
a  base  for  it.  When  packed  the  instrument  lies  horizontally  in  its  box, 
but  it  can  be  set  at  any  position  from  the  horizontal  to  the  vertical. 
One  end  of  the  box  is  hinged  so  as  to  let  down  and  allow  the  mirror  to 
project  beyond  when  the  body  is  elevated.  To  economise  space  in 
packing,  the  body  is  removed  from  the  socket  of  the  arm,  and  the  stage 
IS  racked  down  low  enough  to  allow  of  the  lower  part  of  the  body  being 
passed  through  the  stage.    The  latter  is  then  racked  up  until  the  eye- 

Eiece  enters  the  socket  of  the  arm  from  below :  the  body  is  thus  securely 
eld  in  place. 
The  pillar  is  square,  and,  as  already  mentioned,  hin^  at  its  lower 
end.  The  stage  ie  attached  to  a  sliding  bracket,  and  is  focused  by 
rack*and-pinion.  There  are  two  springs  under  the  stage  for  holding 
a  small  tube  for  observing  objects  in  water.  The  tul^  is  held  in  a 
diagonal  position  to  prevent  the  water  running  out,  and  it  also  permits 
any  air  to  escape  and  not  remain  to  obstruct  the  vision  as  it  would  do 
if  the  tube  were  corked  and  used  in  a  horizontal  position.  The  mirror 
is  concave,  and  can  be  moved  up  and  down  on  tne  pillar.  The  body 
slides  into  a  socket  at  the  end  of  a' short  arm  that  is  secured  to  the  top 
of  the  pillar.  The  part  of  the  body  standing  above  the  arm  forms  the 
eve-piece,  the  eye-lens  of  which  is  compound,  consistiug  of  two  lenses, 
the  upper  one  beiog  plano-convex  and  the  other  bi-convex.  The  field- 
lens  IS  also  bi-convex.  There  is  a  micrometer  scale  ruled  in  squares, 
forty  to  the  inch,  screwed  into  the  eye-piece  just  below  the  diaphragm. 

Originally  there  were  six  powers — simple  lenses — but  No.  1,  the 
highest  power,  is  missing.  The  remaining  apparatus  consists  of  the 
usual  spring-holder  for  "  sliders,"  a  cone  for  cutting  off  extraneous  light 
from  the  muror,  a  lieberkuhn  and  fitting  that  slides  on  the  lower  part 
of  the  body,  bulFs-eye  and  arm,  stage  forceps,  etc.    There  are  also  two 

*  This  subdivision  contains  (1)  Stands;  (2)  Eyo'pieces  and  Objectives;  (8) 
lUuminating  and  other  Apparatus ;  (4)  Photomicrography ;  (5)  Microscopical 
Optics  and  Manipulation ;  (6)  Miscellaneous. 
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lenses  of  low  magnification  which  may  have  belonged  to  a  sub-stage 
condenser,  but  there  is  now  no  fitting  for  them. 

This  Microscope  resembles  one  that  had  belonged  to  Sir  David 
Brewster,  and  was  exhibited  at  the  Meeting  of  the  Society  on  November 
17, 1897,  by  Mr.  C.  Lees  Curties.  An  illustrated  description  by  Mr.  Nelson 
appeared  in  the  Journal  for  February,  1898.      From  the  particulars 


Fig.  76. 


there  given  Sir  David  Brewster's  instrument  appears  to  have  been  larger. 
Its  general  appearance  was  very  similar  to  the  one  now  exhibited,  but 
the  stage  is  rectangular  and  has  clips  upon  it  for  holding  slides  in 
position. 

The  case  measures  outside  11 J  in.  by  5 J  in.  by  5^t  in.  deep.     The 
total  length  of  the  body  over  all,  from  eye-cap  to  nose-piece,  is  6J  in., 
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and  from  nose-piece  to  field-lens  4  in.  The  concave  mirror  is  If  in. 
diameter  and  8.^  in.  focus ;  there  is  no  plane  mirror.  The  pillar  is 
l)J  in.  in  length,  from  top  to  centre  of  rule-joint,  and  is  Jjin.  square  in 
section.  The  limb,  or  arm,  is  fixed  ;  the  centre  projecting  1^\  beyond 
the  pillar. 

Oranger's  Pocket  Microscope.  —  The  Society  is  indebted  to  a 
Member  of  the  Quekett  Microscopical  Club,  who  desires  to  remain 
anonymous,  for  this  interesting  little  pocket  Microscope  (fig.  77).  The 
donor  writes  that  it  was  given  to  the  person  from  whom  he  obtained  it 
some  thirty  years  ago,  or  more,  by  one  of  the  Grangers,  who  were  a 
family  of  lawyers.  On  the  underside  is  engraved  the  following : — 
'*  B.  Granger,  Tettenhall,  1790." 

This  little  object  seems  to  have  been  a  forerunner  of  the  modem 
pocket  magnifier.  It  is  a  sort  of  multum  in  parvo,  for,  besides  an 
arrangement  for  viewing  an  object  impaled  on  the  point  of  a  needle,  it 
contains  two  other  magnifiers,  one  of  which  is  packed  away  within  the 
mount  of  the  other.     The  inner  magnifier  has  an  arrangement  for 
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Fig.  77. 

containing  a  minute  living  or  other  object  between  two  glasses,  one  of 
which  is  concave.    The  lenses  are  all  of  very  low  power. 

In  this  connection  it  may  be  mentioned  that  among  the  apparatus 
belonging  to  the  Pritchard  Microscope  exhibited  at  the  June  Meeting  by 
Mr.  Holder,  was  an  object  that  no  one  could  then  understand.  It  is 
evidently  part  of  a  similar  box  of  magnifiers.  The  lens  and  needle  for 
viewing  opax]ue  objects,  and  the  bottom  cover,  are  missing,  and  the 
inner  magnifier  is  different,  for,  instead  of  the  arrangement  for  con- 
taining a  live  or  other  object,  it  is  fitted  with  a  second  lens,  thus 
increasing  its  magnifying  power.  -  '•  ^ 

These  two  specimens  have  been  shown  to  Mr.  Nelson,  who  says  he 
has  seen  several  similar  to  them,  but  they  were  made  of  ivory. 

In  the  figure,  A  represents  the  brass  box  closed.  B  represents  the 
dome  C  removed,  and  shows  the  arrangement  for  viewing  ati  object 
fixed  on  the  point  of  the  needle.  E  is  a  magnifier  formed  of  the  central 
part  or  body  of  the  box,  the  top  and  bottom  covers  being  removed.  It 
nas  a  lens  of  low  power  mounted  at  the  upper  end.  The  magnifier  D, 
which  has  a  lens  at  its  upper  end  and  a  live-box  at  its  lower  end,  goes 
inside  £  when  the  box  is  closed. 
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The  f oUowing  are  some  of  the  dimensions  of  this  toy  : — Total  height 
of  A  1|  in. ;  diameter  of  base  l-jV  in.i  diameter  at  centre  f|  in. ;  height 
of  dome  C  ff  in. ;  height  of  E  between  screwed  parts  j  in. ;  height  of 
D  f^  in. ;  diameter  at  top  f  in.,  at  bottom  ff  in. 

Watson's  Junior  Hetallurgical  Microscope.* — This  instroment 
{fig.  78)  is  on  the  lines  of  an  ordinary  Student's  Microscope,  but  the 
stage  is  a  solid  one  designed  especially  for  holding  metal  specimens,  and 
•can  be  raised  and  lowered  in  the  optic  axis,  and  permits  of  a  separation 
between  the  nose-piece  of  the  Microscope  and  the  surface  of  the  stage 
of  5  in. 

The  interest  which  is  being  shown  in  the  study  of  Metallurgy  has 
•caused  students  to  inquire  for  an  instrument  of  simple  form  and  less 
costly  design  than  the  lai^e  models  which  have  hitherto  been  available. 

Zeiss'  Heasuring  Microscopes.t — 1.  Microscopes  for  Metal  Testing. 
Models  A,  B,  C  of  these  instruments  are  intended  for  the  measurement 
of  short  lengths  of  metals  (to  20  mm.),  with  an  accuracy  of  O'Ol  mm. 
Their  upper  structure  is  essentially  aUke,  and  consists  mainly  of  an 
ordinary  Microscope  with  rack-and-pinion,  the  Microscope  being  movable 
on  a  horizontal  slide  by  means  of  a  screw  of  exactly  1  mm.  thread.  The 
spindle  is  rotated  about  its  long  axis  by  a  micrometer  drum  whose 
cireumference  is  graduated  to  a  hundred  parts.  Each  part  corresponds, 
therefore,  to  a  longitudinal  movement  of  the  Microscope  equal  to 
0 '  01  mm.  The  magnification  of  the  Microscope  can  be  adapted  to  the 
object  by  alteration  of  objective  and  ocular.  Models  A  and  B  have 
been  constructed  to  the  design  and  reauirements  of  Dr.  Schwinning. 

Model  A  (plate  XX.  fig.  1).  The  oDJect  is  placed  on  a  simple  el^nite 
stage-plate.  The  horseshoe  foot  rests  on  its  base  with  four  points  only, 
two  of  the  points  being  the  rounded  ends  of  the  screws  Si  and  S^.  If  Ae 
piece  of  work,  on  whidi  the  measurement  is  to  be  made,  be  large  enough 
And  approximately  plane,  the  Microscope  can  itself  be  placea  thereon 
and  slmrply  adjusted  with  rack-and-pinion  on  to  the  object  at  a  distance 
oorrespon^g  to  that  of  the  stage-plate  T.  The  whole  of  the  upper 
structure  of  the  Microscope  is  fastened  to  the  lower  part  merely  1^ 
means  of  a  stout  horizontal  plug  fitting  into  a  strong  cut  collar  U 
clamped  by  a  screw  E.  It  is  thus  possible  to  remove  the  upper  part 
and  adapt  it  to  a  laboratory  stand  for  more  convenient  examination  of 
any  large  object  (plate  XX.  fig.  2).  A  magnification  of  15-20  diameters 
is  found  to  be  sufficient. 

Model  B.  This  is  especially  intended  for  measurement  in  two 
mutually  perpendicular  directions.  This  convenience  might  be  of  im- 
portant application  in  certain  cases  (e.g.  in  testing  surfaces  not  perfectly 
plane),  and  is  attained  by  equipping  the  lower  part  with  a  rotatory  object- 
fltage  bearing  on  its  cireumference  two  grooves  at  90°  apart  into  which 
A  spring  engaG:es.  After  measurements  in  one  direction,  the  stage  is 
rotated  through  90^  and  then  a  second  series  of  measurements  can 
be  made.    The  upper  part  of  the  Microscope  remains  the  same  as  in 

*  Watson  and  Sons*  Special  Catalogue,  1906. 

t  Carl  Zeiss'  Special  Catalogue,  Jena,  October  1906. 
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model  A.  The  instrument  can  be  applied  to  a  large  object,  either 
directly  or  by  help  of  a  laboratory  stand,  exactly  as  A. 

2.  Measuring  Microscope  for  Negatives. — ^This  (plate  XX.  fig.  8)  is, 
in  the  first  instance,  intended  for  the  measurement  of  photographs  of 
physical  observations,  e.g.  spectra.  It  has  the  same  ranges  of  movement 
and  accuracy  as  models  A  and  B.  It  may  also  be  used  for  exploring 
plates  of  6  by  9  cm.,  and  for  many  other  purposes.  It  differs  from  the 
previous  instruments  in  possessing  a  stable  understage  with  illuminating 
mirror,  and  a  strong  stage  with  central  aperture  of  about  3  cm.  diameter. 
But  it  resembles  them  in  being  provided  with  the  collar  H,  and  similar 
overstage.  It  has  the  same  facilities  for  adaptation  to  a  laboratory 
stand.  The  square  strong  stage  is  so  worked  on  its  right  and  left  side 
planes  that  these  can  serve  as  guides  to  a  metal  frame  sliding  on  the 
stage  top.  On  this  frame  the  plate  to  be  measured  is  secured  with  two 
springs ;  the  plate  is  then  pushed  on  to  the  millimetre  divisions  serving 
as  a  bed.  The  frame  can  thus  be  pushed  perpendicularly  to  the  direction 
of  the  slide-guides  and  clamped  by  the  screw  N.  Comparison  of  equal 
intervals  of  spectra  is  attained  by  this  movement  of  the  frame. 
Besides  these  millimetre  graduations,  there  is  also  a  second  series, 
perpendicular  to  the  first  and  readable  through  a  window  pierced  in  the 
frame.  The  two  series  serve  as  co-ordinates  for  localising  any  spot  on 
the  plate. 

8.  Capillary  Measuring  Microscopes. — These  are  made  in  two  models 
(D,  E),  and  have  been  suggested  by  the  firm  of  F.  A.  Klihnlenz.  They 
are  intended  for  direct  r^ing  of  the  internal  diameters  of  capillary 
tubes  of  any  length,  and  therefore  facilitate  the  rapid  sorting  of  large 
quantities  of  such  tubes  according  to  their  bore.  The  Microscope  is 
luljustable  with  rack-and-pinion  T,  and  has  a  magnification  of  about 
100  diameters.  The  ocular  contains  a  scale  (plate  XXI.  fig.  5)  reading 
the  object  to  the  hundredth  part  of  a  millimetre.  Plate  XXI.  fig.  4 
shows  model  D,  about  half  full  size.  The  capillary  tubes,  which  may 
be  Ij^  metres  lon^,  are  placed  on  the  board  B,  and  the  operator  com- 
mences to  read  the  lowest  layer.  As  the  Microscope  is  more  easily 
moved  than  the  heavy  tubes,  the  instrument  is  placed  on  a  slide  which 
traverses  the  row  by  means  of  the  hand-wheel  R.  In  this  way  every 
tube  of  the  lowermost  layer  can  be  successively  brought  into  the  field 
of  view  of  the  Microscope.  Plate  XXI.  fig.  5  shows  the  appearance 
presented  in  the  ocular.  It  is  found  convenient  to  take  first  die 
higher  reading  (28  in  this  case)  and  then  the  iower,  as  the  figures  are 
then  conveniently  placed  for  subtraction.  It  would,  of  course,  be 
possible  to  place  one  edge  of  the  circumference  on  the  zero  and  take 
the  diameter  by  direct  reeding ;  but  experience  shows  this  to  be  a  slower 
way.  By  means  of  the  screw  S,  the  board  is  lowered  tiU  the  next  layer 
of  tubes  comes  into  view.  These  are  tested  in  similar  fashion.  The 
instrument  may  also  be  used  for  calibrating  thermometer  tubes.  In 
that  case  the  spindle  carries  a  micrometer  screw,  and  the  hand-wheel 
has  a  micrometer  drum  divided  into  100  parts. 

Model  E,  seen  in  plate  XXI.  fig.  6,  consists  of  a  Microscope  with 
rack-and-pinion.  It  has  the  same  optical  equipment  as  model  D,  but  is 
mounted  on  a  pillar  of  adjustable  height.    It  may  be  used  for  the  tubes, 
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as  above,  but  by  application  of  suitable  objectives  and  oculars,  may  also 
be  used  as  a  reading  Microscope  for  general  laboratory  use. 

Fabbb,  Oh. — Let  noaveaiiz  mieroMopM. 

[Gives  some  acooont  of  reoent  progress  in  the  mannfacture  of  instnunents.  J 
Mimoirs  de  VAcfd,  des  Sci,  de  Toulouse,  v.  (1905)  pp.  289-96. 
Plate,  L.— Demonitration  tines  Sehan-MikroikopM  fllr  Sfbntliohe  Xusaen. 

Compt.  Rend,  des  Sicmces  du  Congris  vntemat.  de  ZooL  Berne,  1904. 

Basle,  1906,  pp.  62^-80  (1  fig.). 

(8)  mamlnatinff  and  other  Apparatua. 

Watson's  Ball-bearing  Sliding  Bar.— The  illustration  (fig.  79)  shows 
the  method  by  which  this  sliding  bar  is  adapted  to  the  stages  in  Watson 
and  Sons'  Microscopes.     A  grooved  edge  is  provided  in  the  stage,  and 


Fig.  79.  • 

two  steel  balls  fit  into  the  grooves  and  are  maintained  in  position  by  a 
light  spring  pressing  on  the  back.  A  very  soft  movement  is  obtained 
by  this  means. 

Simple*  Photometer.* — Stolze  suggests  the  use  of  two  right-angled 
prisms,  cde  and  cfg,  fig.  80,  fastenea  to  a  thin  sheet  of  opal  glass. 

Assuming  the  light  sources  to  be  at  a  and  ^,  the  prisms  have  only 
to  be  shifted  to]the  right  or  left  till  the  illumination  is  even,  and  the 


i^ 


Fig.  so. 

distances  a  (;  and  Ic  measured;  then  the  intensities  of  the  lights  will 
be  as  (ac)'  :  {hcf.  This  arrangement  can  obviously  also  be  used  to 
compare  the  actinic  power  of  the  two  lights,  and  would  be  useful  in 
measuring  the  power  of  the  various  illuminants  for  the  Microscope. 

Tswett's   Luminoscope.t — M.  Tswett,  in  discussing  the  interest 
universally  excited  by  ultramicroscopes,  draws  attention  to  his  lumino- 

*  Brit.  Joum.  Photography.     See  also  English  Mechanic,  Ixxxiv.  (1906)  p.  299 

(1  fig). 

t  Tswett,  Zur  Ultramikroscopie,  Ber.  Deutsch.  Bot.  Gesell.,  xxiv.  (1906)  p.  234. 
See  also  Zeitschr.  wiss.  Mikrosk.,  zxiii.  (1906)  p.  199. 

:^  B  2 
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scope,  invented  and  described  as  far  back  as  1901.*  In  this  instrument 
a  strong  beam  of  light  is  axially  directed  through  a  test-tube  filled  with 
the  fluid  to  be  examined,  the  tube  being  in  a  dark  box.  The  light- 
trajectory  is  observed  perpendicularly  through  a  lateral  ocular-tube.  If 
the  fluid  is  capable  of  fluorescence,  or  ^n  a  stricter  sense  not  optically 
empty,  the  appearance  presented  is  that  of  a  luminous  (fluorescent  or 
opalescent)  beam.  A  polarising  prism  applied  in  the  ocular  opening 
distinguishes  between  fluorescence  or  opalescence,  for  the  latter,  being 
polarised,  is  extinguished  by  rotation  of  the  prism.  Tswett's  lumino- 
scope  does  not  render  possible  the  direct  observation  of  ultramicroscopic 
particles,  but  it  establishes  in  a  general  way  the  presence  of  such 
particles.  In  physiological-chemical  investigations  (e.  g.,  of  chlorophyll 
pigments),  where  the  observer  has  to  be  specially  careful  with  regard 
to  purity  or  accuracy  of  the  solutions,  or  where  he  has  to  deal  with  mere 
traces  of  fluorescent  materials,  he  will  find  the  luminoscope  an  indis- 
pensable instrument. 

(4)  Photomiorography. 

Principles  on  which  Direct  Photography  of  Colours  Depends ; 
Direct  Colour-Photography  Depending  on  Prismatic  Dispersion,  f 
M.  Gr.  Lippmann  points  out  that  two  conditions  are  necessary  in  order 
that  a  photographic  proof  may  reproduce  the  colours  of  the  model. 

1.  The  sensitive  plate  should  clearly  distinguish  the  differences 
existing  between  the  various  radiations  combined  in  an  incident  ray  :  in 
other  words,  the  systen*  employed  should  analyse  the  incident  ray. 

2.  In  order  that  this  incident  ray,  after  impact,  should  be  recon- 
stituted with  its  colour,  the  system  employed  should  be  reversible,  so  as 
to  effect  the  synthesis  of  elementary  colours.  Now,  prismatic  dispersion 
as  used  in  a  spectrocope  is  such  a  system.  A  photographic  spectroscope 
is  composed  essentially  of  a  slit  /,  a  prism,  a  lens,  and  a  sensitive  plate. 
It  evidently  effects  the  analysis  of  the  light  incident  on  the  slit ;  thus  it 
remains  to  show  that  the  apparatus  is  by  itself  reversible  and  that  it  does 
reconstitute  after  impact,  the  coloured  li^ht  which  has  impinged  on  the  slit. 
Let  us  suppose  that  the  sensitive  plate  has  been  developed,  a  positive  ob- 
tained, and  the  plate  replaced  by  the  positive.  If  the  slit  has  been  illumin- 
ated by  (e.g.)  red  rays,  these  rays  will  have  produced  in  the  spectrum  an 
image  r  of  the  slit.  This  image  is  transparent  on  the  positive  proof  and 
constitutes  a  kind  of  sUt  which,  when  the  plate  has  been  replaced,  is 
the  conjugate  image  of/.  Inversely  /  is  the  conjugate  image  of  r.  It 
follows  that,  if /be  illuminated  with  white  Ught,  the  transparent  r^'on 
r  will  receive  only  the  rays  which  have  form^  it,  and  will  only  transmit 
those.  If  the  light  is  inverted  and  r  is  illuminated  by  white  light,  only 
those  rays  will  be  transmitted  which  have  left  their  trace  on  r.  This 
reasoning  applies  to  liglit  of  any  refrangibility  whatever.  When  the 
positive  proof  is  replaced  by  its  negative  tJbe  slit  is  illuminated  by  a  light 
exactly  complementary  to  tnat  radiation  which  had  acted  on  it,  and  thus 

♦  Vorrichtung  zur  Beobachtung  von  Fluoreszenz-  und  Opaleszenzerscheinimgen, 
Zeit.  Physik.  Chemie,  xxxvi.  p.  450 ;  Constitution  physicochimique  du  Grain  de 
Gfalorophylle,  Tray,  de  la  Soc.  des  Naturalistes  de  Kazan,  xxrv.  p.  58. 

t  Comptea  Rendus,  cxliii.  (1906)  pp.  270-2. 


ZOOLOGY   AND   BOTANY.   MICROSCOPY,   ETC.  721 

T  in  the  spectrum  is  opaque.  Thus,  this  particular  radiation  will  not  be 
able  to  reach  the  slit,  for  the  only  radiations  of  this  kind  which  would 
have  been  able  to  fall  upon  the  slit  would  have  had  to  pass  through  r. 
In  order  to  apply  these  principles  to  the  reproduction  of  colours  the 
author  has  installed  the  following  apparatus.  The  single  slit  of  a  spectro- 
scope is  replaced  by  a  series  of  slits  very  close  together,  viz.  the  fine 
transparent  lines  of  a  web,  five  threads  to  the  millimetre,  as  used  in 
industrial  photography.  This  web  is  fixed  in  the  opening  of  a  photo- 
graphic enlarger,  i.e.  of  a  box  fitted  at  the  mouth  with  a  slit  carrying  a 
sensitive  plate,  a  convergent  lens  being  fixed  inside.  A  small-angled 
prism  is  arranged  before  this  lens  with  its  edge  parallel  to  the  lines  of 
the  web.  The  image  is  projected  on  the  web ;  the  sensitive  plate  is 
then  developed  and  replaced.  When  the  apparatus  is  illuminated  with 
white  light  the  image  is  seen  with  its  colours.  Each  line  of  the  web 
acts  as  the  slit  of  a  spectroscope.  At  the  distance  of  distinct  vision  the 
lines  of  the  web  are  no  longer  seen  and  the  image  appears  continuous. 
The  experiment  was  at  first  made  with  the  spectrum  of  electric  light, 
which  was  reproduced  complete  with  its  colours,  a  positive  being  used. 
With  a  negative  the  colours  were  replaced  by  their  complementaries. 
A  coloured  window,  red  and  green,  projected  on  this  web  was  similarly 
successfully  reproduced.  It  is  necessary  that  the  prism  should  have  an 
angle  so  small  that  each  spectrum  should  have  a  length  less  than  an 
interline,  otherwise  the  spectra  will  overlap.  It  is  also  necessary  that 
the  photometnc  plate  should  be  re-inserted  in  exactly  the  same  position. 
Very  sensitive  orthochromatic  plates  mav  be  used.  It  must  be  admitted 
that  the  necessity  of  having  to  replace  the  proof  in  the  same  apparatus 
which  has  produced  it  is  not  veir  convenient.  When  seen  in  tne  hand 
the  proof  has  the  ordinary  black-and-white  appearance.  Seen  with  a 
lens  it  appears  lined,  and  each  Une  is  divided  into  small  zones  which  are 
the  parts  of  an  elementary  spectrum.  The  author  suggests  the  following 
as  a  possible  improvement  of  the  process.  Insert  a  sensitive  plate  in  an 
ordinary  dark  camera,  without  a  pnsm,  but  with  a  web  of,  say,  five  threads 
to  the  millimetre.  Superpose  on  the  web  a  network  of  500  threads 
to  the  millimetre.  Every  luminous  point  projected  on  the  plate  is 
received  as  a  spectrum  and  so  photographed. 

On  applying  the  web  with  its  network  upon  the  developed  proof  the 
colours  of  the  original  ought  to  be  seen,  the  only  condition  being  that 
the  eye  should  occupy  the  position  of  the  objective.  The  system  is,  in 
fact,  reversible  in  virtue  of  the  reasoning  above  given. 

LiPPMAMN,  M.  G. — ^Bemarqnei  generalei  inr  la  photographie  interferentieUe  dei 
eovleiin.  Compies  Rendus^  cxliii.  (1906)  pp.  278-4. 

(6)  Microsoopioal  Optics  and  Manipulation. 

Brass,  A . — Ueber  die  SoppelbreehiiAg. 

Centralbl.  Zeit.f.  Opt.  u.  Mech.,  xxvii.  (1906)  pp.  192-4  (1  pi.). 
Habtl,  H.— Xin  XodeU  nir  Erlantenrag  der  Zerlegimg  einei  linear  polariiierten 
liehtftrahlei  bei  der  Doppelbreehnng. 

Zeitschr.  f.  Unterricht,  xix.  (1906)  p.  175. 
KoERBBB,  F.— Xin  Freibandvertiioh  lur  Ennittlnng  dee  Breobnngiexponeten  dee 
Olaeee. 

Tom.  ciL,  p.  167. 
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(6)  Miscellaneous. 

Principles  of  Hicrosoopy :  being  a  Handbook  to  the  Microscope.^ 
This  book  fills  a  gap  in  the  literature  of  the  subject,  inasmuch  as  it  is 
written  for  the  information  and  guidance  of  microscopists,  to  whom  the 
theory  of  the  instrument  with  which  they  work  is  a  matter  of  practical, 
as  distinguished  from  speculative  interest.  Although  Uie  undulatorj 
theory  and  the  mathematical  analysis  of  li^ht  pervade  the  work,  thej 
are  never  suffered  to  become  either  the  subject-matter  of  discussion  or 
its  medium.  The  author  absolutely  eschews  the  '*  inarticulate ''  method 
of  expression  by  means  of  mathematical  signs,  with  the  result  that  the 
book  is  a  literary  work  from  end  to  end.  Notwithstanding  the  abstruse 
nature  of  many  of  the  problems  attacked,  it  is  readable  by  everybody^ 
mathematician  or  not,  to  whom  the  Microscope  is  practically  familiar. 

The  work  is  divided  into  two  parts.  The  first  part  deals  with  the 
**  object  picture,"  a  term  used  to  denote  the  object  under  that  aspect 
which  furnishes  a  picture  to  the  eye.  Object  pictures  are  classified 
under  four  heads — as  "outline  pictures,  colour  pictures, outline  and 
colour  pictures,  and  pictures  in  relief."  The  advantages  and  dis- 
advantages which  attach  to  these  various  kinds  of  images — considered 
as  means  of  revealing  the  form  and  structure  of  objects — and  their 
liability  to  originate  false  impressions,  form  the  subject  matter  of  the 
first  chapter.  The  next  three  chapters  of  the  first  part  are  devoted  to 
the  examination  of  the  practical  consequence  deducible  from  the 
principles  developed  in  the  first  chapter,  and  in  these  the  theoiy  and 
practice  of  illumination,  mounting,  and  staining  are  successively  dis- 
cussed, while  the  fifth  chapter  sums  up  the  whole  result,  and  points  the 
moral  of  what  has  preced^.  These  five  chapters  together  thus  form  a 
treatise  upon  the  preparation  and  exhibition  of  transparent  objects  in 
the  Microscope,  with  special  reference  to  such  objects  as  occur  in  the 
course  of  medical  practice  and  research. 

The  second  part  is  much  the  larger  part  of  the  book,  and  is  devoted 
to  the  image  formed  by  the  Microscope.  This  part  of  the  work,  there- 
fore, covers  more  familiar  ground  than  the  first,  since  all  the  text- 
books which  treat  of  the  theory  of  the  Microscope  deal  with  this 
subject  The  mode  of  treatment  is,  however,  in  this  part  equally 
original,  and  an  impression  which  the  author  is  very  successful  in  leav- 
ing on  the  mind  of  his  reader  is  that  there  is  nothing  occult  about  the 
theory  of  the  Microscopic  image.  The  optical  laws  involved,  even  where 
high  magnification  is  concerned,  are  all  illustrated  by  experiments  which 
can  be  imule  with  low-power  lenses  and  large  scale  objects.  The  notion 
that  microscopic  vision  is  something  sm  getieris  finds  here  no  quarter. 

Ten  chapters  are  devoted,  to  this  division  of  the  work.  The  first 
of  these — the  sixth  chapter  of  the  book— is  devoted  to  the  discussion 
of  images  formed  by  simple  apertures,  from  which  the  general  laws  of 
image-formation  are  verv  ingeniously  deduced,  and  the  main  ideas^ 
such  as  magnification,  illumination,  definition,  and  resolution — with 
which  the  reader  is  concerned  to  become  familiar — are  easily  intro- 

*  By  Sir  A.  E.  Wright,  M.D.  F.R.S.  London :  Arohibsld  ConBtoble  sad 
Co.,  Ltd.,  1906,  xxii.  and  250  pp.,  18  pis.  and  97  figs,  in  text. 
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duced  and  clearly  illustrated.  Following  this  is  a  chapter  upon  image- 
formation  by  means  of  lenses,  or,  as  our  author  says  with  greater 
exactitude,  by  means  of  "  lens-armed "  apertures.    The  essential  im- 


formation  by  means  of  lenses,  or,  as  our  author  says  with  greater 

by  means  of  "  lens-armed "  apertures.    The 
portance  of  the  aperture  in  the  formation  of  an  image  is  never  allowed 


to  escape  the  reader's  attention,  and  leads  in  the  end  to  a  notable  eluci- 
dation of  some  of  what  are  commonly  supposed  to  be  the  more  abstruse 
problems  in  the  theory  of  the  Microscope.  But  it  is  true — and  a  truth 
of  which  the  reader  of  this  book  grows  very  conscious  as  he  proceeds — 
that  abstruseness  is  a  matter  depending  almost  wholly  upon  the  point  of 
view  and  mode  of  approach.  Many  things  which  seem  remote  and 
abstract  when  treated  merely  as  aberrations  become  very  concrete  and  very 
intelligible  when  presented  as  fundamental  facts.  The  question  whether 
a  particular  phenomenon  shall  take  rank  as  the  rule  or  the  exception  is 
usually  a  question  simply  of  the  point  of  view.  Sir  A.  E.  Wright 
chooses  to  build  up  his  theory  of  tne  Microscope  about  an  aperture  as 
its  essential  element.  The  various  lenses  and  combinations  of  lenses 
which  enter  into  the  composition  of  the  instrument  are  merely  so  many 
appliances  for  supplying  the  deficiencies  of  the  "vacant  aperture. 
They  improve  the  definition  of  the  image  which  the  simple  aperture 
yields,  and  increase  the  resolving  power  of  the  beam  which  it  transmits, 
but  the  theory  of  the  instrument  and  of  its  image  is  nowhere  involved 
with  the  theory  of  lenses ;  and  the  reader — working  out  by  easy  steps 
the  properties  of  the  simplest  imaginable  images — ^finds  that  he  is 
successfully  grappling  with  some  of  the  tougher  problems  of  image 
formation  almost  before  he  is  aware  that  he  is  fairly  launched  upon 
the  subject.  Thus  the  seventh  chapter,  which  for  the  first  time  in- 
troduces the  lens  and  its  function  to  the  reader's  notice,  puts  him  in 
possession,  and  almost  without  effort,  of  matters  so  "abstruse"  as 
Huyghen's  law  of  wave-front  propagation,  and  La  Grange's  numerical 
relation  between  magnifying  power  and  the  diameter  of  the  Ramsden 
disk. 

Succeeding  chapters  treat  of  the  defects  which  occur  in  the  image 
through  aberration  caused  by  the  lens,  and  diffraction  produced  by 
the  aperture — in  connection  with  which  latter  subject  a  singularly 
complete  series  of  experiments  serves  to  illustrate  the  effect  which 
the  form  and  dimensions  of  the  antipoint  have  upon  the  appearance 
of  the  image.  In  this  connection  the  "  Abbe  theory "  comes  up  for 
discussion,  and  an  exposition  of  the  optical  system  of  the  eye,  and 
of  the  psychological  factors  involved  in  the  use  of  the  Microscope, 
completes  what  may  be  called  the  abstract  theory  of  image-formation 
with  the  aid  of  lenses.  What  is  really  a  subdivision  -of  this  second 
part  commences  with  the  eleventh  chapter,  in  which  the  simple  Micro- 
scope is  discussed.  Following  upon  this  by  a  regular  development  comes 
a  cnapter  dealing  with  image-iormation  in  the  compound  Microscope, 
and  another  in  which  the  anatomy  of  the  compound  instrument 
is  discussed  in  detail.  We  thus  come  to  the  fourteenth  chapter, 
which  deals  with  the  much-neglected  subject  of  dark-field  illumina- 
tion, and  following  this  is  a  chapter  in  which  the  comers  of  the 
subject  are  swept  up  by  the  discussion  of  various  adjustments  neces- 
sary for  securing  a  critical  image.    The  sixteenth  (and  last)  chapter  is 
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devoted  to  the  question  of  the  limit  of  resolving  power,  and  the  problems 
especiallj  associated  with  high  magnification. 

Very  remarkable  is  the  way  in  which  the  whole  subject  is  illustrated 
by  experiments,  and  experiments  conducted  by  means,  for  the  most 
part,  of  apparatus  of  extraordinary  simplicity.  The  writer's  resource 
m  this  direction  may  be  illustrated  by  his  discussion  of  subjective 
colours,  which  is  based,  in  fact,  upon  a  coloured  plate  facing  page  20. 
Excellently  coloured  diagrams  accompany  the  text  and  make  the  mean- 
ing clear  to  the  eye,  and  by  an  ingenious  use  of  the  tissue  paper  em- 
ployed to  protect  tne  plate  from  contact  with  the  printed  page  opposite 
to  It,  the  effect  of  letting  a  top  light  in  to  the  stage  of  the  Microscope 
is  most  strikingly  and  successfully  imitated.  The  work  is  spoken  of  in 
the  preface  as  a  task  which  has  occupied  the  author  for  many  yea  s, 
and  it  may  be  admitted  that  the  unusual  amount  of  original  work  of 
which  the  reader  finds  traces  on  almost  every  page,  seems  to  warrant  this 
statement  being  taken  aupied  de  la  lettre. 

The  book  is  admirably  printed  and  illustrated,  so  that  its  pubUshers 
may  fairly  claim  to  have  placed  the  work  before  their  readers  in  the  beat 
possible  form. 

Note  on  Sir  A.  B.  Wright's  Resolving  Limit.* — Mr.  Nelson  writes : 
"The  wave-length  selected  by  Sir  A.  E.  Wright  in  Ids  examples  for 
ultimate  resolution  is  0*6  /x  ;  this  lies  on  the  r^  side  of  the  sodium  or 
D  line,  whereas  the  one  commonly  used  is  that  of  maximum  visual 
intensity,  which  is  situated  on  the  blue  side  of  the  D  line,  about  one-third 
of  the  distance  between  D  and  E. 

"  It  is  therefore  not  possible  to  compare  his  results  with  those  in  the 
table  at  the  end  of  this  Journal,  or  with  those  in  my  table  on  p.  529  of 
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this  Journal  (1906),  before  bringing  them  to  terms  of  the  same  denomin* 
ation.  It  will  be  noticed  that  the  value  of  c  adopted  in  the  *  Principles 
of  Microscopy  *  is  1  '2. 

"  The  values  for  objectives  with  N.  A.'s  other  than  those  in  this  table 
may  be  found  by  inspection,  by  halving  or  doubling  the  values  there 

♦  Principles  of  Microscopy,  1906,  by  Sir  A.  E.  Wright,  p.  281. 
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given.  Example  :  Required,  the  nnmber  of  lines  in  the  ^kjT  ^^  ^^ 
inch  that  can  be  resolved  by  an  objective  of  0  •  65  N.  A.,  with  white  light. 

"  Take  the  half  of  0  •  8  and  the  half  of  the  corresponding  number  of 
lines,  and  we  find  that  an  objective  of  0*  15  will  resolve  118  lines  ;  this 
added  to  those  opposite  to  0*5  gives  the  answer — 490  lines  in  the 
y^  of  an  inch  that  can  be  resolved  by  an  objective  of  0*65  N.A.  with 
white  light. 

^'  This  method  of  inspection  is  much  quicker  than  that  of  multiplying 
a  constant  out  by  the  N.A.,  but  this  rule  does  not  apply  to  the  columns 
**  Illuminating  and  Penetrating  Powers  "  :  those  figures  must  be  worked 
out  independently. 

"If  the  values  given  in  the  table  at  the  end  of  the  Journal  be 
multiplied  by  0-838  they  will  be  reduced  to  Sir  A.  ^.  Wright's  limit, 
and  if  they  are  multiplied  by  0*769  they  will  be  reduced  to  those  given 
in  my  table  on  p.  529  (1906).  To  reduce  my  table  to  Sir  A.  B. 
Wright's,  multiply  by  1*088. 

Application  of  the  Method  of  Rotary  Disks  to  Microsoopical 
Technique.* — H.  Lebrun  has  given  much  attention  to  the  best  means 
for  attaining  rapid  and  systematic  examination  of  microscopic  objects. 
With  this  purpose  In  view  he  has  constructed  several  contrivances. 

1.  The  Microstereoscope, — This  is  intended  for  the  examination  by 
museum  visitors  of  small  creatures  visible,  but  whose  characters  are  only 
revealed  by  a  microscopic  view.  The  author  arranges  a  kind  of  endless 
chain,  on  the  principle  of  what  are  called  American  stereoscopes,  working 
obliquely  upwards.  Each  link  of  the  chain  carries  a  slide  provided  with 
an  object,  and  this  object  at  a  certain  part  of  the  chain  motion  falls  into 
a  position  suitable  for  observation  by  a  fixed  Microscope.  Fifty  slides 
are  mounted  in  this  way,  and  can  be  varied  by  the  museum  curator  as  he 
thinks  fit.  The  whole  arrangement  is  inclosed  in  a  wooden  case  pro- 
vided with  a  suitable  window  for  admission  of  light.  The  body  of  the 
Microscope  and  certain  adjustment  screws  are  the  only  parts  visible 
outside  the  case.  The  author  uses  a  binocular,  and  the  magnification 
employed  does  not  exceed  70  diameters. 

2.  A  Microscope  Table. — This  arrangement  is  suitable  for  the  use  of 
objects  requiring  high  powers.  A  specially  designed  table  carries  the 
Microscope,  and  a  disk  bearing  the  slides  rotates  in  a  constant  plane  so 
as  to  bring  the  objects  successively  under  the  instrument.  The  table  is 
mounted  on  four  feet,  of  which  the  two  rear  ones  are  higher  than  the 
front,  so  as  to  slope  the  Microscope  at  an  angle  of  45**  to  the  horizon. 
The  four  feet  carry  a  metallic  rectangular  frame  containing  a  kind  of 
mechanical  stage,  to  which  the  Microscope  limb  is  attached  without  the 
usual  foot.  Verniers  are  attached  to  the  two  plates  of  this  stage  for  the 
precise  measurement  of  abscissas  and  ordinates.  The  rotary  disks  are 
secured  to  a  small  vertical  pin  in  such  a  way  as  to  insure  constancy  of 
plane,  smoothness  of  rotation,  and  facility  of  replacement.  The  disks 
may  be  of  metal,  wood,  or  cardboard,  and  may  be  solid  or  perforated. 
When  a  disk  has  been  once  equipped  with  a  series  of  slides  it  may  be 
removed  and  kept  intact  for  future  demonstrations. 

3.  Microtome. — In  ordinary  serial  section-cutting  it  is  not  unusual  to 

*  Zeitsohr.  wiss.  Mikrosk.,  lam.  (1906)'  pp.  145-78  (86  figs.) ;  also  published  as 
an  extract. 
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obtain  ribbons  more  or  less  incurved  owing  to  want  of  perfect  recti- 
liniaritj  in  tbe  preparation  of  the  paraffin  block.  The  author  has  sought 
to  regularise  the  inrolling  so  as  to  form  ribbons  of  sections  whose 
curvature  should  vary  with  the  circumference  of  the  disk  where  they  are 
to  be  deposited,  with  the  dimensions  of  the  block  to  be  sectionised.  To 
obtain  this  result  it  is  only  necessary  to  give  to  the  paraffin  block  a  shape 
whose  two  faces  correspond  to  two  rays  of  the  disk  determined  by  the 
dimensions  of  the  object.  This  cutting  is  facilitated  by  the  use  of  a 
speciaUy  designed  articulated  and  adjustable  knife.  A  Minot-Zimmermann 
microtome  with  vertical  carrier  is  adapted  so  that  the  sections  fall,  as 
cut,  on  a  rotating  glass  disk  and  range  themselves  spirally,  ready,  save  for 
clearing  and  covering,  for  immediate  examination. 

4.  Rotatory  Stage. — ^The  disk  just  referred  to,  is  of  a  size  suitable  for 
the  Microscope  stage,  and  is  transferred  to  it.  The  disk  is  perforated  at 
its  centre,  and  this  perforation  enables  it  to  be  placed  on  a  sort  of 
vertical  pin  in  the  centre  of  the  stage  and  secured  by  a  nut.  A  rack- 
work  movement  is  connected  with  the  pin  so  that  the  disk  may  be 
rotated  or  moved  as  a  whole  in  two  mutually  perpendicular  directions. 

Mounting  Stereoscopic  Views.* — Stereoscopic  slides  cannot  give  a 
true  stereoscopic  effect  unless  they  are  observea  under  the  same  con- 
ditions of  convergence  as  those  which  prevailed  when  the  exposures 
were  made,  and  the  true  effect  cannot  be  secured  unless  the  views  are 
mounted  with  the  proper  degree  of  separation,^and  observed  from  the 
proper  distance.  If  the  two  negatives  are  on  one  plate,  as  is  usual  in 
most  cases,  and  are  produced  with  lenses  a  known  aistance  apart,  it  is 
quite  easy  to  ascertain  the  proper  mounting  separation  for  the  positives. 

The  complete  rule  for  a  lenticular  stereoscope  is  as  follows  : — Add 
the  separation  between  the  two  lenses  (centre  to  centre)  to  the  distance 
separating  the  eyes  of  the  observer,  and  then  deduct  tbe  distance 
between  any  two  corresponding  points  on  the  two  negatives.  The 
result  is  the  proper  separation  of  the  same  two  points  in  the  positive 
prints.  If  the  points  selected  are  distant  points,  their  separation  on 
the  negatives  will  be  equal  to  the  lens  separation,  and  the  two  distances 
will  therefore  cancel  each  other.  It  is  then  only  necessary  to  mount 
the  positives  so  that  two  corresponding  distant  points  are  separated  by  a 
distance  equal  to  that  between  the  eyes.  If  there  are  no  distant  points 
in  the  view,  the  complete  rule  must  be  applied,  and  if  all  the  objects 
are  very  near,  it  is  especially  important  that  the  rule  should  be  strictly 
observed.  If  a  prismatic  stereoscope  is  to  be  used,  the  width  of  one 
prism  should  be  added  to  the  positive  sej^ration  as  found  by  the  rule. 
This  addition  is  exactly  correct  if  the  prisms  are  half -lenses  properly 
centred  in  front  of  the  eyes ;  and  though  these  conditions  are  seldom 
fulfilled,  the  correction  is  generally  true  enough  for  all  practical  pur- 
poses. With  very  near  objects  and  widely  separated  lenses  the  proper 
separation  for  the  positives  is  sometimes  so  small  that  the  prints  have  to 
be  trimmed  down  to  absurdly  small  dimensions.  Further,  the  negative 
images  come  very  near  the  ends  of  the  plate.  To  avoid  these  dffeots 
the  separation  of  the  lenses  must  be  reduced,  and  the  adjustment  is 

*  British  Journal  of  Photography.    See  also  Englifth  Meohanio,  Ixxxiv.  (1906) 
p.  208. 
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best  made  by  trial  on  the  focusing  screen,  for  if  each  of  the  two 
n^ative  images  is  fairly  well  centr^  in  its  own  half  of  the  plate,  a 
convenient  mounting  separation  will  generally  be  secured. 

Quekett  Microscopical  Club. — The  433rd  Ordinary  Meeting  of  the 
Club  was  held  on  October  19,  the  President,  Dr.  B.  J.  Spitta,  F.R.A.S., 
F.R.M.S.,  in  the  chair. 

Mr.  C.  F.  Rousselet,  F.R.M.8.,  gave  a  corrected  description,  and 
exhibited  a  specimen  from  the  Matoppo  Hills,  Rhodesia,  of  the  rare 
Rotifer  TetramasUx  opolimsis, 

Mr.  Jas.  Burton  read  a  paper  '^  On  the  Reproduction  of  Mosses  and 
Ferns." 

B.  Technique.* 
(1)   CoUectinff  Objects*  inolnding-  Culture  Prooessee. 

Doulton's  White  Porcelain  Filter .f—W.  Bullock  and  J.  A.  Crau 
have  tested  the  filter  recently  introduced  by  Doulton  and  Co.,  of 
Lambeth,  using  as  control  the  Chamberland  F.     Filtration  experiments 


Fig.  81. 

at  low  pressure  showed  practically  no  difference  between  the  two  filters- 
Tested  by  means  of  the  vacuum  pump,  it  was  found  to  be  eminently 
suited  for  obtaining  sterile  filtrates  in  the  laboratory.  Under  high 
pressures  (taps  and  mains)  the  results  were  quite  as  satisfactory  as  those 
obtained  by  other  filters,  but  the  candle  was  occasionally  liable  to  break 
at  the  base,  a  defect  remediable  by  making  the  candle  a  little  thicker. 
The  illustration  (fig.  81)  shows  the  apparatus  fitted  up  for  laboratory 
work. 

Medium  for  Cultivating  Delicate  Microbes.^— G.  Bordet  and 
0.  Gengou  have  cultivated  successfully  the  bacilli  of  whooping-cough 

♦  This  subdivision  contains  (1)  Collecting  Objects,  including  Culture  Pro- 
cesses ;  (2)  Preparing  Objects  ;  (3)  Cutting,  including  Imbedding  and  Microtomes  ; 
(4)  Staining  and  Injecting ;  (5)  Mounting,  including  slides,  preserrative  fluids,  etc. ; 
(6)  Mificellaneous.  +  Joum.  Hygiene,  vi.  (Id06)  pp.  409-20  (4  figs.). 

X  Ann.  Inst.  Pasteur,  zx.  (1906)  p.  784. 
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and  influenza,  gonococcus  and  meningococcus,  on  a  mediiun  the  mode  of 
preparation  and  composition  of  which  is  as  follows.  To  200  c.cm.  of 
4  p.c.  glycerin-water  are  added  100  gnn.  of  sliced  potato ;  by  boiling 
this  mixture  in  an  autoclave  a  glycerin-extract  of  potato  is  obtained. 
To  50  c.cm.  of  this  extract  are*  added  150  c.cm.  of  0*6  p.c.  salt  solution 
and  5  grm.  of  agar  (gelose).  After  melting  it  in  the  autoclave,  the 
potato-agar  is  distributed  into  test-tubes,  about  2-8  c.cm.  in  each,  and 
then  sterilised. 

Rabbi t^s  blood  (though  human  is  preferable)  obtained  aseptically  is 
defibrinated,  and  to  each  tube,  the  agar  being  previously  melted,  is  added 
an  equal  quantity  of  blood.  The  tubes  are  well  shaken,  and  then  cooled 
on  the  slant. 

As  this  medium  does  not  contain  pepton,  it  does  not  favour  the 
growth  of  putrefactive  bacteria. 

Fish  Tubercle  grown  at  37°  C* — A.  Aujeszky  cultivated  the  fish 
tubercle  bacillus  on  potato  dipped  in  3  p.c.  aqueous  solution  of  glycerin, 
and  incubated  at  28°-30°  C. ;  after  six  weeks,  and  at  successive  in- 
tervals of  six  weeks,  sub-cultures  were  made  and  incubated  at  gradually 
higher  temperatures,  so  that  the  fifth  generation  grew  well  at  37°  C. ; 
the  cultures  were  now  no  longer  white  and  moist,  but  yellow-grey  to 
brick-red,  and  resembling  mammalian  tubercle.  The  eighth  generation 
was  fatal  to  a  guinea-pig  after  63  days  ;  control  experiments  with  fish 
tubercle  grown  at  room  temperature  were  without  effect. 

BacterioBCopic  Analysis  of  Excremental  Pollution.t — E.  Klein 
insists  that  B,  coli  communis  is  the  typical  microbe  of  sewage  and 
excremental  matter.  MacConkey's  medium  makes  no  selection  between 
typical  and  atypical  B.  coliy  nor  does  it  exclude  other  microbes  capable 
of  producing  acid  and  fermenting  glucose.  The  principal  differential 
character  of  B.  coli  communis  is  its  power  to  ferment  lactose.  The 
author  inoculated,  with  high  dilutions  of  sewage,  human  fsBcal  matter, 
fluid  from  shell-fish,  from  polluted  layings,  and  also  from  clean  layings, 
in  parallel  series,  tubes  of  ordinary  MacConkey  medium,  and  MacGonkey 
medium  made  with  lactose  instead  of  glucose.  The  results  showed 
that  whenever  the  lactose  MacConkey  tubes  showed  redness  and  gas 
after  24-48  hours  at  87°  C,  subsequent  sub-cultures  proved  the  presence 
of  typical  B.  coli  communis  ;  whereas  in  a  number  of  cases,  after  redness 
and  gas  in  ordinary  MacGonkey  tubes,  subsequent  sub-cultures  failed  to 
show  the  typical  B.  coli  communis  ;  when  the  lactose  MacConkey  tubes 
remain  unchanged  or  become  bleached  and  without  gas,  it  is  certain  that 
B,  coli  communis  is  not  present,  although  in  the  glucose  MacConkey 
tubes,  redness  and  gas  have  been  produced. 

Taurocholate  broth  (5  c.cm.  of  5  p.c.  solution  of  sodium  tauro- 
cholate  to  400  c.cm.  of  broth)  that  shows  turbidity  and  gas-formation 
after  24-48  hours  incubation  at  37°  C,  is  a  certain  indication  of  the 
presence  of  typical  B.  coli  communis.  The  author  found  also  that  this 
medium  allows  the  growth  of  faecal  streptococci,  but  inhibits  the  growth 
of  Streptococcus  pyogenes  and  the  streptococcus  of  saliva. 

♦  Oentralbl.  Bakt.,  l^  Abt.  Orig.,  xlii.  (1906)  p.  397. 
t  British  Med.  Joum.,  1906,  ii.  p.  1090. 
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Value  of  Malachite-green  Medium  for  Diflisrentiating  B.  t3rpli08U8 
and  B.  coli.* — G.  Kiralyfi  has  made  a  number  of  obeervaions  of  culti- 
vating bacteria  on  media  containing  malachite-green,  and  from  these 
he  concludes  that  the  addition  of  this  material  does  undoubtedly  hinder 
and  stop  the  growth  of  many  micro-organisms,  such  as  streptococci, 
staphylococci,  B.  arUhraciSy  Vibrio  chol^a,  etc.,  but  for  the  purpose 
of  differentiating  B,  typhosus  and  B.  coli,  it  is  irregular  and  quite 
unreliable. 

Cultivation  of  Microbes  in  Media  of  Definite  Chemical  Com- 
poaition.t — J.  Galimard,  L.  Lacomme,  and  A.  Morel  obtain  acid  amides 
from  the  hydrolysis  of  various  albumens,  and  these  are  then  added 
either  separately  or  mixed  together,  in  proportion  of  1  to  2  p.c.  to 
bouillon  composed  of  sodium  chloride  0 '  5  grm.,  sulphate  of  magnesium 
0*05  grm.,  glycerophosphate  of  calcium  0*2-0 '8  grm.,  bicarbonate  of 
potash  to  produce  a  slight  alkalinity,  glycerin  1*5  grm.,  and  water 
100  grm.  The  whole  is  sterilised  at  120°  C.  for  45  minutes.  The 
different  media  thus  obtained  from  the  various  albumens  are  then 
inoculated  with  B.  pyocyaneuSy  B,  prodigiosus,  B.  coli  R  2,  and  pneumo- 
bacillus  of  Fnedlander,  etc. 

Cultivation  of  Bacillus  typhosus  from  the  Blood  by  means  of 
Bile  Culture  Medium.^ — H.  Conradi  places  a  mixture  of  one  part  of 
blood  from  a  typhoid  patient  and  two  parts  of  sterilised  ox-bile  in  an 
incubator  for  16  hours,  after  which  varying  amounts  of  the  mixture  are 
transferred  to  litmus-lactose-agar.  An  addition  of  10  p.c.  of  pepton  to 
the  bile  encourages  the  growth  of  B.  typhosus,  and  better  results  are 
obtained  by  an  addition  of  10  p.c.  of  glycerin  which  hinders  the  develop- 
ment of  saprophytes.  The  principle  of  this  medium  depends  on  the  fact 
that  whereas  0  *  8  c.cm.  of  normal  guinea-pig  serum  in  dilution  of  1  in  80 
will  kill  20,000  typhoid  bacilli  within  two  hours,  after  the  addition  of 
1-0*1  c.cm.  of  bile  to  the  same  normal  guinea-pig  serum,  the  bacteri- 
cidal serum  action  is  no  longer  observed.  The  author  claims  that  this 
method  may  be  readily  used  by  general  practitioners  and  clinicians,  and 
he  describes  its  practical  application.  It  is  further  claimed  that  after 
30  hours  it  is  possible  to  establish  with  certainty  a  typhoid  diagnosis. 

(2)    Preparinsr  Olijeots. 

Studying  the  Tjrmpanal  Apparatus  of  Orthoptera.§ — J.  Schwabe 
begins  his  description  with  the  remark  that  he  has  had  no  trouble  with 
the  chitin,  and  has  made  perfect  series  of  sections.  He  begins  by  re- 
moving quickly  all  superfluous  parts,  and  then  getting  the  material  into 
paraffin  as  rapidly  as  possible.  The  prolonged  use  of  alcohol  must  be 
avoided,  as  it  obscures  the  histological  detaik  and  also  makes  the  chitin 
so  brittle  that  it  cracks  like  glass  when  cut.  Each  section  should  be 
picked  up  with  a  brush.  The  use  of  eau-de-Javelle,  eau-de-Labarraque, 
or  hot  potash  is  deprecated.    The  difficulty  of  fastening  sections  of 

♦  Centralbl.  Bakt.,  lt«  Abt.  Orig.  xlii.  (1906)  p.  871. 
t  Comptes  Rendus,  cxliii.  (1906)  p.  349. 
X  Centralbl.  Bakt.,  1m  Abt.  Orig.,  xxxviii.  (1906)  p.  55. 
§  Zoologica,  zx.  (1906)  pp.  a-5. 
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Orthoptera  to  the  slide  is  easily  overcome  by  sticking  them  down  with 
•0*25-0 '5  p.c.  solution  of  photoxylin  in  equal  parts  of  alcohol  and  ether  ; 
this  does  not  interfere  in  any  way  with  the  further  manipulation. 

The  fixatives  mostly  used  were  Flemming's  and  Hermann^s  fluids, 
but  excellent  results  were  obtained  from  f omMdin-chrom-acetic  acid  and 
formalin-alcohol-acetic  acid  ;  in  the  formalin  mixtures  the  material  was 
immersed  for  6-8  hours. 

The  sections,  which  were  from  3-20  /x  thick,  were  stained  with 
Heidenhain's  iron-haematoxylin  or  with  EhrUch's  alcohol-hsBmatoxylin. 

Studying  the  Histology  of  the  Lungs  of  Domesticated  Animals.* 
J.  Miiller  fixed  the  lungs  with  absolute  alcohol,  or  with  4  p.c.  formalin, 
by  passing  these  flaids  into  the  trachea.  For  alcohol  48  hours  sufficed, 
while  formalin  required  4  days  or  longer.  Cubical  blocks  with  sides 
from  0  •  5-1  •  2  cm.  were  cut  out  of  the  fixed  tissue.  The  pieces  fixed  in 
formalin  were  dehydrated  in  upgraded  alcohols.  The  material  was  then 
cleared  in  xylol  or  cedar-oil,  and  afterwards  imbedded  in  paraffin,  the 
latter  process  taking  several  days  in  order  to  get  rid  of  all  the  air. 
Sections  from  4-80  /x  were  made,  and  were  stained  with  hsematoxylin, 
hsBmalum,  borax-carmin,  and  lithium-carmin.  The  contrast-stains  were 
eosin,  fuchsin,  or  Hansen's  picric-acid-fuchsin.  The  elastic  fibres  were 
picked  out  by  Weigert's  method.  For  the  mucous  glands,  thionin, 
mucicarmin,  muchsematin,  and  methylen-blue  were  used. 

For  corrosion  preparations  Wickersheim's  alloy  (lead  32,  zinc  16, 
bismuth  60,  cadmium  12,  mercury  10  parts)  was  employed.  The  lique- 
fied metal  was  injected  through  the  trachea,  or  a  large  bronchus,  after 
the  lung  had  been  thoroughly  warmed  by  immersion  in  water  at  65^. 
The  maceration  was  effected  by  means  of  10  p.c.  caustic  potash. 

For  demonstrating  the  respiratory  epithelia,  the  pulmonary  tissue 
was  filled  with  0*2  p.c.  silver  nitrate,  and  afterwaras  hardened  in 
upgraded  alcohols,  the  material  being  kept  in  the  dark  the  while.  After 
the  paraffin  sections  had  been  mounted  in  balsam  or  in  glycerin,  they 
were  exposed  to  sunlight 

For  demonstrating  the  pores  in  the  alveolar  walls,  living  animals 
were  killed  by  confining  them  in  an  atmosphere  of  carbonic  acid.  This 
made  the  lun^  perfectly  atelectatic.  They  were  then  injected  through 
the  trachea  with  an  aqueous  solution  of  Berlin-blue  and  gelatin  under 
very  slight  pressure. 

Studying  the  FoUen-tube  in  Houstonia  coBrulea.t — C.  A.  Matthew- 
son  fixed  both  old  and  young  flowers  in  Flemming's  fluid,  chrom-aoetic 
^cid,  and  alcohol-acetic  solution.  The  Flemming  triple  stain  was  used 
for  the  first  two  fixatives. 

The  tissue  fixed  in  alcohol-acetic  solution  was  stained  with  iron- 
alum-hasmatoxylin  and  Bismarck-brown.  The  latter  method  gave  the 
best  results.    The  sections  were  all  10  /x  thick. 

Studying  the  Cytology  of  the  Entomophthoraoee.^ — L.  W.  Riddle 
fixed  most  of  the  material  in  0'75  p.c.  chrom-acetic  acid,  which  gave 

♦  Archiv  Mikrosk.  Anat.  u.  Entwickl.,  Ixix.  (1906)  pp.  1-61  (1  pi.). 

t  BuU.  Tojrey  Bot.  Club,  xxxiii.  (1906)  pp.  487-93. 

i  Proc.  Amer.  Acad.  Arts  and  Sci.,  xlii.  (1906)  pp.  177-97  (3  pis.). 
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satisfactory  results  except  for  the  more  mature  stages  of  the  resting 
spores,  when  it  became  necessary  to  use  hot  sublimate-acetic. 

Flemming's  weaker  solution  was  also  tried,  but  though  not  superior 
to  the  chrom-acetic  mixture,  gave  excellent  preparations  after  an  im- 
mersion of  some  weeks.  Paraffin  sections  of  tne  nosts  infected  with  the 
fungus  were  stained  with  safranin-gentian-violet.  Heidenhaiu^s  iron- 
hsmatoxylin  was  a  failure. 

Studying  the  Histogenesis  of  the  Betina.* — A.  W.  Weysse  and 
W.  S.  Burgess  tried  several  fixatives  with  varying  degrees  of  success. 
Eleinenberg's  picro-sulphuric  mixture  proved  satisfactory,  but  the  best 
results  were  obtained  from  70  p.c.  alcohol  90 ;  glacial  acetic  acid  8 ; 
formalin  7.  In  this  the  embryos  remained  for  one  week,  and  were  then 
transferred  to  70  p.c.  alcohol. 

The  eyes  were  dissected  out,  cut  in  halves  by  a  vertical  section 
through  the  optical  axis,  and  placed  in  90  p.c.  alcohol  for  8  hours, 
followed  by  95  p.c.  alcohol  for  from  6-12  hours,  according  to  size. 
They  were  then  cleared  in  cedar-oil,  and  imbedded  in  paraffin.  The 
sections  were  stained  either  with  a  88  p.c.  aqueous  solution  of  Delafield*s 
hsematoxylin  followed  by  eosin,  or  by  iron-alum  followed  by  eosin.  In 
the  latter  case,  the  slide  was  first  placed  in  a  4  p.c.  aqueous  solution  of 
iron-alum  for  10  minutes.  It  was  then  thoroughly  washed  in  tap- water, 
dipped  in  a  saturated  aqueous  solution  of  hsematoxylin  for  10  minutes, 
and  then  again  washed  in  water.  This  left  the  sections  black.  The 
slide  was  then  placed  once  more  in  the  iron-alum  solution,  and  carefully 
watehed  until  the  sections  were  of  a  light  purple  tint.  They  were  then 
rinsed  in  water,  and  examined  under  the  Microscope. 

If  overstained,  they  were  bleached  a  little  longer  in  the  iron-alum  ; 
if  not  stained  enough,  the  hsematoxylin  was  repeated.  The  slide  was 
next  placed  in  an  alcoholic  solution  of  eosin  for  about  15  seconds,  and 
the  excess  of  stain  washed  out  in  alcohol. 

Studying  the  Oastrulation  of  the  Homed  Toad,  Phrynosoma 
oomutum.t — C.  L.  Edwards  and  C.  W.  Hahn  found  that  in  order  to 
obtain  the  earlier  stages,  it  is  necessary  to  take  the  eggs  from  the  oviduct 
of  the  gravid  female  immediately  after  it  has  been  chloroformed.  The 
oblong  eggs  are  cream-coloured,  and  when  dry  the  shell  becomes  tough, 
but  not  brittle  or  stiff.  To  fix  the  embryos  free  from  yolk  and  separated 
from  the  eggshell,  a  disk  somewhat  larger  than  the  embryonic  area  was 
cut  out.  In  removing  this  a  considerable  portion  of  the  yolk  immediately 
beneath  was  carried  with  it  to  sustain  the  embryo  until  it  could  be  sup- 
ported on  all  sides  by  physiological  salt  solution.  By  the  use  of  a 
current  from  a  pipette  the  yolk  was  removed  and  then  the  shell  mem- 
brane and  the  vitelline  membrane.  Sometimes  in  very  early  stages 
it  was  found  desirable  to  aUow  the  shell-membrane  to  remain  on  the 
blastoderm  for  its  support. 

Usually  a  drawing  of  the  unstained  embryo  was  made  under  a 
magnification  of  60  diameters  in  order  to  facilitate  the  interpretation  of 
sections. 

In  general,  Flemming^s  chrom-acetic-osmic  acid  followed  by  suoces- 

♦  Amer.  Nat.,  xl.  (1906)  pp^  611-87  (17  figs.). 

t  Amer.  Joum.  Anat,  v.  (1906)  pp.  331-61  (16  figs.). 
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sive  alcohols  was  employed  for  fixing.  A  modification  of  Mayer's 
hsemalum  was  found  to  be  superior  to  hsBmatoxjlin  and  other  hsematin 
stains,  both  for  sections  and  specimens  in  toto.  For  the  latter  Mayer's 
ha^malum  diluted  with  20  parts  of  ammonia  alum  was  used.  The 
specimen  was  decolorised  in  1-10  of  1  p.c.  hydrochloric  acid  in  70  p.c. 
alcohol.  Alcoholic  cochineal  gave  good  results  in  toto,  Benzo-purporin 
was  advantageous  in  older  stages.  Orange  G  was  used  as  a  plasma 
stain  on  sections.  The  preparations  were  cleared  in  anilin  or  clove-oilY 
and  afterwards  in  xylol. 

Owing  to  the  radially  symmetrical  appearance  of  the  embryonic  area 
in  the  earUest  stages,  they  were  difiBcult  to  orient.  They  were  imbedded 
in  celloidin,  and  then  the  celloidin  was  pared  down  until  the  embryos 
could  be  observed  under  a  low  power. 

Triangular  blocks  were  then  cut  with  definite  relation  to  the  anterior 
and  posterior  ends  of  the  blastoderm.  They  were  then  re-imbedded. 
The  celloidin  also  acted  advantageously  in  protecting  the  delicate 
embryos  which  had  become  brittle  after  several  years  in  alcohol. 

Demonstrating  the  Oenitalia  of  Diptera.* — W.  Wesch^  immersed 
newly  killed  insects  in  15  p.c.  caustic  potash.  When  all  but  the  mem> 
branes,  the  exoskeleton  and  the  chitinous  structures  are  dissolved,  the 
preparations  are  thoroughly  washed  in  water,  and  then  placed  in  glacial 
acetic  acid  for  24  hours.  They  are  again  washed  with  water  and  then 
arranged  on  slides.  Another  slide  is  superimposed,  and  the  two  com- 
pressed by  means  of  clips  at  both  ends.  If  the  arrangement  is  satisfactory 
the  slides  are  tied  at  the  ends  with  twine,  the  clips  removed,  and  then 
immersed  in  methylated  spirit  for  at  least  24  hours.  The  preparation 
may,  if  desired,  be  now  stained,  for  which  purpose  anilin-blue  is  recom- 
mended. It  is  now  ready  for  transference  to  oil  of  turpentine  :  the 
slides  are  carefully  removed,  and  then  the  object  is  removed  with  a 
section-lifter  to  turpentine,  wherein  it  remains  for  at  least  24  hours. 
After  this  it  may  be  mounted  in  balsam,  though  some  preparations  are 
better  for  a  further  clearing  in  oil  of  cloves.  Examination  of  the  pre- 
parations should  be  made  with  a  medium  power  (|)  aided  by  a  substage 
condenser. 

For  dissecting  under  the  Microscope,  the  end  of  the  abdomen  most 
be  removed  and  placed  in  a  drop  of  water  in  a  live-box  or  compressorium 
(the  cover  being  removed),  and  the  organs  teased  apart  by  fine  needles. 
The  f orcipes  must  be  separated  from  their  articulated  bases,  and  the  penis 
and  appendages  brought  out  free  from  the  adhering  muscles  and  duct. 
Impose  a  cover-glass  and  examine.  Next  take  a  i  in.  cover-glass,  place  on  it 
a  small  drop  of  spirit,  and  then,  by  means  of  a  bristle  or  needle,  the  parts. 
Examine  with  lens,  and,  if  the  arrangement  be  successful,  place  some 
more  spirit  on  the  cover-glass  and  put  it  on  a  piece  of  white  paper  and 
both  on  the  hot-plate,  which  must  then  be  gradually  heated.  As  the  spirit 
evaporates  it  must  be  replaced  with  fresh ;  a  glass  needle  answers  best 
for  this  purpose.  When  dehydrated,  the  preparation  is  treated  with 
turpentine,  and  when  cleared  is  mounted  in  balsam  by  superimposing 
another  and  thinner  cover-glass.   This  i  in.  glass  when  dry  can  be  mounted 

♦  Trans.  Linnean  Soc.  (ZooL),  ix.  (1906)  pp.  339-86  (136  figs.). 
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between  three  slips  of  cardboard,  the  upper  and  lower  punched  with  a 
circular  hole  (fig.  82),  and  the  middle  cut  to  the  shape  of  the  larger 
cover-glass  (fig.  83).  They  can  be  gummed  together  and  placed  in  a 
press  and  permanently  sealed  by  means  of  spirit  varnish. 

Dry  and  spirit-preserved  insects  must  be  soaked  in  water  for  a  few 
hours  before  dissection. 

Insects  not  larger  than  the  common  house-fly  may  be  mounted 


Lower  and  upper  piece. 
Pig.  82. 


Middle  piece. 
Fig.  88. 


whole  without  pressure.  The  initiatory  stages  are  the  same  as  the  fore- 
going, but  instead  of  being  placed  on  a  slip  the  insect  is  placed  in  a 
saucer  on  its  back,  and  a  little  water  poured  in.  After  arranging  in  the 
desired  position  the  water  is  replaced  by  spirit.  When  the  insect  is 
quite  stiff,  it  is  removed  on  a  section-lifter  to  spirit  in  a  closed  flat- 
bottomed  vessel.  When  thoroughly  dehydrated  it  is  removed  to  turpen- 
tine, tod  after  48  hours  or  so  it  is  transferred  to  a  sUde  and  covered 
with  balsam.  Place  round  ;^  or  4  glass  beads  or  a  glass  ring  which  have 
been  washed  in  alcohol  and  kept  in  turpentine.  The  cover- glass  may 
now  be  put  on  and  weighted  down  with  a  bit  of  lead.  Run  in  more 
balsam  and  keep  on  doing  so  daily  as  the  xylol  evaporates. 

This  preparation  is  b^t  suited  for  the  binocular  Microscope  and  low- 
power  objectives  ;  the  position  of  the  internal  organs  can  be  well  seen  in 
a  successful  preparation. 

Dec.  mh,  1906  3  c 
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Method  of  Demonstrating  SpirochsBta  pallida  in  the  Blood.* — 
P.  Ravaat  and  A.  Ponselle  take  80  c.cm.  of  distilled  water  in  a  test  tnbe 
and  add  thereto  30  drops  of  the  blood  drop  by  drop.  In  abont  8  hours 
a  fibrinous  clot  entangling  the  white  corpuscles  and  micro-organisms 
will  have  formed.  The  clot  is  withdrawn,  washed  several  times  to  free 
it  from  any  red  corpuscles,  rolled  on  filter-paper  to  remove  superflaoos 
water,  then  imbedded,  sectioned,  and  stained  by  Levaditi's  method. 

In  this  way  the  writers  found  Spirochcttm  in  every  section  examined. 

(8)  Cnttixxff*  inoludinff  Imbedding'  and  Miorotomes. 

Gathcart-Darlaston  Miorotome. — This  instrument,  made  by  Watson 
and  Sons,  contains  an  addition  to  the  ordinary  weU  known  Cathcart 


Microtome,  consisting  of  an  arrangement  whereby  the  material  to  be  cat 
is  automatically  raised  (fig.  84).  Two  vertical  forks,  A  A,  are  attached 
to  the  knife  carriage,  and  as  the  latter  is  moved  forward  one  of  these 
forks  catches  an  arm  attached  to  the  milled  head  below,  thereby  carrying 
a  pawl  the  distance  necessary  to  engage  any  desired  number  of  teetii, 
according  to  the  distance  apart  at  which  the  two  forks  have  been  set. 

•  Gazette  des  Hopitaux,  1906,  p.  1023.     See  also  Medical  Review,  ix.  (1906) 
p.  517. 
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Pig.  86. 


When  the  section  has  been  cut,  and  the  knife  carriage  is  l)eing  drawn 
back,  the  arm  on  the  milled  h^  is  carried  backwards,  thereby  turning 
the  milled  head  and  raising  the  material  for  cutting.  The  automatic 
action  can  be  thrown  out  of  gear  as  desired,  enabling  the  milled  head  to 
be  rotated  by  the  fingers  as  usual. 

Darlaston  Section  Cutter.^This  section  cutter  (fig.  85)  is  made  of 
a  solid  brass  rod  1^  in.  diameter,  with  a  well  H  i^-  diameter.  It  is 
claimed  by  the  designer  that  sections  can  be 
cut  with  rapidity  and  accuracy,  on  account 
of  the  solid  nature  of  the  construction.  It  is 
made  by  Watson  and  Sons. 

(4)   Stainlnff  »nd  Injeotixxff. 

Intra-vitam  Staining  of  the  Retro- 
cerebral  Apparatus  of  Rotifers.* — ^P.  M.  de 
Beanchamp,  in  some  further  observations  on 
the  retro-cerebral  apparatus  of  Rotifers,  states 
that  outside  the  sac,  properly  so-called,  is  a 
second  formation  having  quite  different  ana- 
tomical characters.  This  subcerebral  gland, 
which  as  a  rule  is  only  detectable  in  sections, 
becomes  easily  visible  in  the  living  animal 
by  means  of  intra-vitam  stainingwith  neutral- 
red  or  with  brilliant  Kresyl  blue. 

New  Method  of  Staining  Plasma  Gells.t — F.  Federici  prepares 
hot  saturated  aqueous  solutions  of  safranin  0,  Griibler,  and  of  "  Licht- 
grun."  60  c.cm.  of  the  former  are  mixed  with  20  c.cm.  of  the  latter. 
The  precipitate  which  forms  is  filtered  off,  the  filtrate  constituting 
solution  A.  The  precipitate  on  the  filter  is  washed  several  times  with 
distilled  water,  and  is  then  dissolved  in  50  c.cm.  of  ordinary  alcohol :  this 
forms  solution  B.  The  final  solution  is  made  by  mixing  Mayer*s 
haemalum  40  c.cm.,  solution  A  40  c.cm.,  and  solution  B  20  c.cm. 

In  the  final  solution  the  sections  are  placed  for  1-8  hours.  On 
removal  they  are  washed  for  a  few  seconds  m  1  p.c.  iron-alum,  then  in 
distilled  water,  after  which  they  are  placed  in  absolute  alcohol.  Much 
safranin  is  herein  removed,  and  when  the  sections  have  assumed  a  green 
tint  the  differentiation  may  be  assumed  to  be  complete.  They  are  then 
passed  through  bergamot-oil,  xylol,  and  finally  mounted  in  balsam.  By 
this  method  it  is  claimed  that  the  nuclei  are  stained  blue,  the  connective- 
tissue  green,  the  cell  protoplasm  greenish-blue,  the  protoplasm  of  the 
plasma  cells  (Mastzellen)  pink,  and  their  basophile  granules  red. 

BielBchowsky*8  Method  of  Staining  Nervous  Tissue.^ — R.  Legendre 
has  used  this  method  with  success,  and  finds  that  he  obtains  better 
results  therefrom  than  from  the  procedure  of  Ramon  y  Cajal.  Three 
modifications  are  given.    The  technique  of  the  first  consists  (1)  in 

*  Comptea  Rendus,  oxliii.  (1906)  p.  249. 
t  Anat.  Anzeig.,  xxix.  (1906)  pp.  857-61.  %  Tom.  cit.,  pp.  361-7  (2  figs.). 

3  C  2 


736  SUMMARY   OF   CURRENT   RESEARCHES   RELATING   TO 

fixing  the  pieces  in  12  p.c.  formalin  for  several  days  to  months ;  (2) 
sections,  20  /t,  made  bj  the  freezing  method  are  immersed  in  2  p.c. 
silver  nitrate  for  12-24  hours ;  (8)  they  are  then  passed  through 
3  p.c.  ammonia  for  10-20  seconds  or  until  they  assume  a  yellow  tinge  ; 

(4)  after  which  they  are  treated  with  20  p.c.  formalin  for  10  minutes ; 

(5)  after  passing  again  through  3  p.c.  ammonia,  they  are  dipped  in 
0  •  5  p.c.  silver  nitrate  for  J  minute  and  (6)  then  treated  with  20  p.c. 
formalin  to  reduce  the  silver  ;  (7)  they  are  next  passed  through  3  p.c. 
ammonia  and  then  washed  in  20  p.c.  formalin  for  several  minutes  ; 
(8)  the  next  step  is  to  treat  the  sections  with  the  following  solution, 
which  imparts  to  them  a  violet  hue :  gold  chloride  1  p.c.  2-S  drops, 
acetic  acid  2-8  drops,  distilled  water,  10  c.cm. ;  (9)  they  are  subse- 
quently passed  through  5  p.c.  hyposulphite  of  soda  which  aissolves  the 
unreduced  silver  nitrate  ;  (10)  after  washing  in  distilled  water  and  then 
passing  through  up-graded  alcohols,  they  are  treated  with  carbol-xylol, 
and  finally  mounted  in  balsam. 

In  the  second  method  which  is  intended  for  impregnation  en 
masse  and  paraffin  sections,  pieces  less  than  1  cm.  thick  are  fixed  in 
12  p.c.  formol  and  then  immersed  in  2  p.c.  silver  nitrate  for  24-48 
hours.  After  a  quick  wash  in  distilled  water  the  pieces  are  treated  for 
i-1  hour  with  an  ammoniacal  silver  solution  prepared  quite  fresh  in 
the  following  way :  20  c.cm.  of  2  p.c.  silver  nitrate,  and  2-3  drops  of 
40  p.c.  soda  are  mixed  ;  the  black  precipitate  which  forms  is  dissolved 
by  adding  ammonia,  drop  by  drop.  After  washing  in  water  the  pieces 
are  treated  for  12-24  hours  witn  20  p.c.  formalin,  and  then  comes 
paraffin  imbedding  followed  by  the  chloride  of  gold,  and  the  subsequent 
stages  detailed  above. 

The  third  method  consists  in  fixing  pieces  less  than  1  cm.  thick 
in  10-15  p.c.  formalin.  Frozen  sections  10  fi  thick  are  made,  and  after 
being  washed  in  distilled  water  are  immersed  for  24  hours  in  2  p.c. 
silver  nitrate.  After  a  wash  in  distilled  water  the  sections  are  treated 
for  15  minutes  with  an  ammoniacal  silver  solution  made  as  above  bat 
with  5  c.cm.  10  p.c.  silver  nitrate.  Then  follow  20  p.c.  formalin, 
chloride  of  gold,  hyposulphite  of  soda,  etc.,  as  before. 

Method  of  Staining  encapsuled  Micro-organisms.* — ^A.  Sch&del 
stains  the  films  for  |-1  minute  in  ordinary  carbol-fuchsin  solution  and 
then  afterwards  for  1  minute  in  the  following  solution :  mercuric 
chloride,  0  *  1  grm. ;  water  and  alcohol,  25  c.cm.  each.  The  micro- 
organisms are  stained  red,  the  capsules  being  colourless  against  tlie 
general  pink  ground.  The  stain  is  permanent.  In  staining  sputa  the 
preparations  should  be  treated  with  the  fuchsin  solution  for  1^ 
minutes  and  for  2  minutes  with  the  mercuric  chloride. 

Staining  Neuroglia  in  Ichthyobdella.t— C.  P^rez  and  E.  Gendre 
recommend  that  the  material  should  be  fixed  in  Borrel's  chrom-osmic- 

Slatinum  mixture,  and  the  sections  obtained  with  magenta-red,  and  then 
ifi^erentiated  with  picro-indigo-carmin.     Some,  such  as  BrancheUion^ 

*  Lancet,  1906,  ii.  p.  190. 

t  Proc.  Verb.  Soo.  Sci.  Phys.  et  Nat,  Bordeaux,  1904-6,  pp.  50-2. 
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are  stained  by  a  1  p.c.  solntion  of  magenta-red  in  half  an  hour,  and  then 
differentiated  for  a  similar  length  of  time.  Sections  of  Pontobdella  take 
an  hour  to  stain,  but  are  differentiated  in  from  10-15  minates. 

Demonstrating  the  Presence  of  Negri's  Bodies  in  Hydrophobia.* 
Anna  W.  Williams  and  May  M.  Lowden  demonstrated  the  presence  of 
Negri's  bodies  in  the  following  way.  Smears  were  made  from  the 
cerebral  cortex  of  the  Rolandic  region,  the  coma  ammonis,  and  the 
cerebellum.  The  smears  were  air-dried,  and  then  fixed  in  methyl-alcohol. 
Some  were  stained  by  Giemsa's  method  (azur  ii.-eosin,  3  ;  azur  ii.,  0  *  8  ; 
glycerin  and  methyl-alcohol,  250  each ;  the  glycerin  and  alcohol  are 
heated  to  60*^ ;  the  pigments  are  then  dissolved  in  the  alcohol  and  the 
glycerin  added  slowly,  stirring  the  while.  After  standing  all  night,  the 
mixture  is  filtered,  and  the  solution  is  then  ready  for  use.  One  drop  of 
the  stain  to  every  c.cm.  of  distilled  water  made  alkaline  by  the  previous 
addition  of  one  drop  of  a  1  p.c.  solution  of  potassium  carbonate  to 
10  c.cm.  of  the  water).  The  solution  made  in  the  foregoing  manner  is 
poured  over  the  smear  and  allowed  to  act  for  ^3  hours,  or  even 
much  longer.  The  excess  stain  is  removed  with  tap-water ;  the  smear  is 
then  dried  with  blotting-paper. 

Other  smears  were  treated  by  Mallory's  eosin-methylen-blue  method  : 
The  smears  are  fixed  in  Zenker's  solution  for  i  hour,  and  after  rinsing 
in  tap-water  are  placed  successively  in  95  p.c.  alcohol  -h  iodin,  J  hour  ; 
95  p.c.  alcohol,  i  hour  ;  absolute  alcohol,  i  hour ;  eosin  solution,  20 
minutes ;  rinsed  in  tap-water ;  methylen-blue  solution,  15  minutes ; 
95  p.c.  alcohol,  1-5  minutes  ;  and  then  mopped  up  with  filter-paper. 

For  sections  the  technique  was  aa  follows : — Fixation  in  Zenker's 
fluid  for  3-4  hours  ;  tap-water,  5  minutes  ;  iodin-alcohol,  24-48  hours  ; 
95  p.c.  alcohol,  24  hours  ;  absolute  alcohol,  4-6  hours  ;  cedar-oil ;  cedar- 
oil  +  paraffin  52®,  2  hours  ;  paraffin  52°,  2  hours.  Sections  3-6  fi  thick 
were  dried  in  incubator  at  36®  for  24  hours,  and  stained  by  Mallory's 
eosin-methylen-blue  method. 

As  depicted  in  the  illustrations,  the  bodies  stained  by  Mallory's 
method  are  red  with  one  or  more  blue  granules  ;  by  the  Giemsa  method 
there  is  a  thin  peripheral  zone  of  pink,  inside  this  the  body  is  bluish,  the 
granules  with  which  it  is  beset  being  red. 

(6)  Mounting,  inolndinK  Slides,  PreservmtiTe  Fluids,  fto. 

New  Method  of  Mounting  Fungi  grown  in  cultures  for  the 
Herbarium.t — G.  G.  Hedgcock  and  P.  Spaulding  separate  the  fungi, 
and  make  pure  cultures  in  Petri  dishes  upon  a  rather  stiff  agar  made 
with  some  infusion  suitable  for  the  normal  growth  of  the  fungi.  At  the 
proper  stage  in  their  growth  the  plates  are  divided  into  square  blocks  of 
agar  of  a  suitable  size.  Each  of  these  blocks  is  placed  right  side  up  on 
stiff  cardboard,  and  allowed  to  dry  down.  After  the  agar  has  become 
dry  the  mount  is  protected  by  pasting  over  the  agar  block  a  small  square 
or  circular  piece  of  cardboard  which  has  been  perforated  with  a  gun-wad 
cutter,  the  perforation  being  of  a  size  necessary  to  include  the  mounted 

•  Journ.  Infectious  Diseases,  iii.  (1906)  pp.  452-83  (4  pis.), 
t  Journ.  Mycol,  xii.  (1906)  p.  147. 
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block.  These  squares  or  circles  of  cardboard  may  be  made  of  board  of 
several  thicknesses,  varying  from  one  to  several  millimetres,  so  that  in 
selecting  a  protector  the  thickness  may  be  adapted  to  the  height  of  the 
filaments  of  the  fungus.  This  method  of  mounting  has  proved  very 
convenient  for  specimens  of  Stilbum,  Grophium,  Ceratostomella,  and  other 
fungi.  It  is  advisable  to  poison  the  specimen  after  mounting  by  spray- 
ing it  with  a  strychnin  solution. 

(6)  MisceUaneous. 

Immersion  Oil  Bottle.* — Watson  and  Sons  claim  that  this  form  of 
oil  bottle  (fig.  86),  which  is  constructed  on  the  lines  of  the  unspiUable 
inkpot,  possesses  the  advantage  of  its  prototype, 
and  is  also  very  clean.  The  cover  is  made  of 
boxwood,  and  from  its  middle  a  wooden  rod  for 
obtaining  a  drop  of  oil  passes  down  to  near  the 
bottom  of  the  tube. 

Watson's   ^^ Facile"    Turntable   with    Ball- 

bearing.f  —  In  this  new  turntable  (fig.  87)  the 

rotating  table  is  below  the  level  of  the  supporting 

block,  which  is  higher  than  in  ordinary  models. 

The  centre  pin  is  of  hardened  steel,  and  the  table 

at  the  centre  where  the  pin  comes  in  contact,  is 

fitted   with  a  hardened  steel  ball.     As  the    pin 

Fio.  86.  ^nd  ball  only  engage  at  a  small  point,  the  action 

is  so  free  that  a  slight  push  will  make  the  table 

rotate  for  a  considerable  time.     On  the  smface  of  the  table  is  engraved 

a  ring  of  such  diameter  that  when  a  3  in.  by  1  in.  slide  is  central  on 

tiie  table,  the  four  corners  exactly  touch  the  circumference  of  the  circle. 


Fig.  87. 

Microchemical  Test  for  Zinc^— H.  C.  Bradley  states  that  when  a 
moderately  concentrated  solution  of  a  zinc  salt  is  treated  with  sodium 
nitro-pnisside,  there  is  thrown  down  a  salmon-pink  precipitate  of  zinc 
nitro-prusside,  the  characteristic  feature  of  which  is  its  definite  and 
readily  identified  crystal  form.  All  other  nitro-prussides  of  the  heavy 
metals  which  are  insoluble  in  water  are  amorphous,  slimy  precipitates 
resembling  the  ferro-cyanides  in  general  physical  properties.  Though 
the  reaction  is  not  new,  its  possibilities  as  a  reliable  test  for  zinc  appear 

•  Watson  and  SonsV  Catalogue,  1906,  p.  104.         t  Special  Catalogue,  p.  10. 
X  American  Journ.  Sci,,  xxii.  (1906)  pp.  327-8. 
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to  have  been  overlooked.  It  was  fonnd  to  be  valuable  in  detennining 
the  presence  of  zinc  in  certain  marine  Gkistropods,  and  bj  its  means  zinc 
was  detected  readily  in  the  blood  of  these  Molluscs  in  a  few  minutes, 
while  the  tests  in  ordinary  use  require  many  hours  and  much  material. 
In  the  solutions  of  tissue  ash  used  the  copper  was  first  removed  by 
means  of  H^S,  and  the  filtrate  concentrated  to  a  small  bulk.  A  drop  of 
this  solution  was  then  placed  on  a  Microscope  slide  and  digested  witn  a 
drop  of  freshly  prepared  nitro-prusside  solution.  On  cooling,  the  rect- 
angular plates  and  prisms  of  the  zinc  salt  were  deposited. 

Oelatin  Mass  for  Fixing  and  Mending  Bone  Preparations.* — 
G.  Skoda  has  found  that  the  following  mixture  makes  an  excellent  fixa- 
tive and  reparative  for  uniting  and  repairing  bones  intended  for  musemn 
and  demonstration  purposes.  The  adhesive  consists  of  isinglass  2*0, 
white  dextrin  1  •  0,  zinc  oxide  0*1. 

It  is  not  advisable  to  make  more  than  is  nec^sary,  us  the  mass  does 
not  keep  well.  It  may  be  thinned  by  dilution  with  water  if  necessary, 
e.g.  it  requires  to  be  thin  for  fixing  a  weasel's  tooth  in  the  jaw  and 
thick  for  a  lion's. 

Hardening  of  Organs  with  Fonnalin.f — V.  L.  Neumayer  hardens 
brain  and  other  organs  by  means  of  formalin,  and  obviates  the  disagree- 
able vapour  with  ammonia.  The  method  is  chiefly  intended  for  brain, 
which  is  immersed  for  about  three  weeks  in  10  p.c.  formalin.  The 
viscus  is  then  placed  for  ei^ht  days  in  12*5  p.c.  ammonia,  after  which 
it  is  soaked  in  strong  hydrochloric  acid,  diluted  ten  times,  from  eight 
to  fourteen  days ;  usually  eight  are  suflScient. 

Instead  of  hydrochloric,  nitric  acid  diluted  five  times  may  be  used. 

It  is  advisable  to  test  the  acid  solution  from  time  to  time,  and  renew 
it  if  the  acidity  be  diminished  or  lost. 

Metallography,  etc. 

Questions  in  the  Chemistry  of  Iron.^— H.  von  Jiiptner  deals  with 
ihe  physical  chemistry  of  the  alloys  of  iron,  considering  the  iron-carbon 
system  somewhat  fully.  The  general  theory  of  the  solidification  of 
solutions  and  alloys  is  outlined.  Pure  iron  may  exist  in  at  least  four 
modifications :  above  1550°  C.  liquid,  1550''-900*'  y,  OOOMBO"*  fi, 
below  760°  a.  Liquid  iron  is  capable  of  holding  4  •  8  p.c.  carbon  in 
solution  at  1186°,  more  at  higher  temperatures ;  y-iron  dissolves  0  •  95  p.c. 
at  700°  to  2  p.a  at  1186°  ;  )8-iron  appears  to  dissolve  about  0  •  15  p.c.  at 
760° ;  while  carbon  is  nearly  if  not  quite  insoluble  in  a-iron.  It  is 
found  that  on  dissolving  pig-iron,  steel,  etc.,  in  dilute  nitric  acid,  the 
power  of  the  combined  carbon  to  colour  the  solution  varies  greatly  in 
different  cases.  These  facts,  together  with  others,  lead  to  the  conclusion 
that  there  are  four  varieties  of  combined  carbon  :  FegC,  FcjC,  hardening 
carbon  in  annealed  steel,  and  hardening  carbon  in  hardened  steel.  The 
conditions  of  equilibrium  between  Fe  and  FcgC,  Fe  and  Fe^C,  Fe  and  C, 

♦  Anat.  Anzeig.,  xxix.  (1906)  pp.  880-2.  t  Tom.  cit.,  pp.  878-9. 

X  Her.  Deutsch.  Chem.  Ges.,  xxxix.  (1900)  pp.  2376-2402  (15  flgs.,  7  photo- 
micrographs). 
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are  considered,  the  order  being  that  of  increasing  stability.  The  changes 
in  the  equilibrium  curves  necessitated  by  the  supposition  that  a-iron  and 
)8-iron  are  capable  of  holding  carbon  in  solution,  are  dealt  with.  The 
alloys  of  iron  with  silicon,  phosphorus,  carbon  and  phosphorus,  and 
nickel,  are  briefly  considered. 

Copper  Steels.* — P.  Breuil  gives  the  results  of  shock  tests  on 
notch^  bars,  torsion  tests,  and  hardness  measurements  of  copper  steels. 
In  the  low  carbon  steels  the  presence  of  copper  appears  to  reduce  the 
capacity  of  resisting  shock.  Elastic  limit  in  torsion  and  work  expended 
in  rupture,  are  rai^  when  the  copper  exceeds  2  p.c.  Corrosion  tests 
were  made  bv  determining  the  loss  of  weight  resultmg  upon  immersion 
in  dilute  sulphuric  acid  for  one  month.  The  loss  was  smaller  with 
increase  of  copper  up  to  2  p.c.  Stead^s  conclusions  are  confirmed  by  the 
author^s  microscopic  examination  of  the  steels.  With  more  than  4  p.c. 
copper,  red  nodules  of  high  copper  content  are  isolated  in  the  ingots. 
The  structure  of  the  steels  capable  of  being  utilised — i.e.  containing  less 
than  4  p.c.  copper — is  remarkably  fine.  These  steels  contain  more 
granulo-sorbitic  pearlite  as  the  copper  content  is  higher. 

Brittleness  and  Blisters  in  Thin  Steel  Sheets.f  —  E.  F.  Law 
found,  by  microscopical  examination,  that  brittle  and  blistered  sheeta 
were  invariably  of  less  pure  steel  than  tough  sheets.  The  steels  from 
which  the  defective  sheets  had  been  rolled,  showed  marked  segr^ation 
and  contained  oxide  of  iron.  The  oxide  of  iron,  which  always  appears 
to  be  associated  with  blistered  sheets,  is  reduced  by  nascent  hydrogen  in 
the  pickling  bath,  with  the  formation  of  water  vapour.  During 
annealing  the  action  is  reversed,  the  water  vapour  being  decomposed 
and  hydrogen  liberated.  The  internal  pressure  produced  by  these 
reactions  is  sufficient  to  cause  the  formation  of  blisters.  Brittleness  is 
frequently  due  to  **  ghost  lines  '*  rich  in  sulphur  and  phosphorus.  The 
same  plate  may  have  a  wide  range  of  ductility. 

The  Relation  between  Type  of  Fracture  and  Micro-structure 
of  Steel  Test-pieces.} — C.  0.  Bannister  has  selected  typical  fractures 
from  a  large  number  of  broken  tensile  test-pieces  and  compared  the 
mechanical  tests,  chemical  analysis,  and  microscopic  constitution.  His 
main  conclusions  are  :  (1)  cup  fractures  are  obtained  with  homogeneous, 
minutely  crystalline  or  granular  steel,  free  from  slag  and  manganese 
sulphide ;  (2)  laminated  fractures  are  dae  to  slag  lines  (manganese 
silicate  or  sulphide)  or  "  ghost  lines '' ;  (8)  steels  giving  irregular 
fractures  are  generally  inferior  in  quality,  made  up  of  irregular  patches 
of  pearlite  and  ferrite,  nearly  always  accompanied  by  slag  lines ;  (4) 
the  size  of  the  crystals  in  crystalline  fractures  has  a  distinct  relationship 
to  the  micro-structure  of  the  steel. 

Progress  of  Metallography  since  1901.S— F.  Osmond  and  O. 
Gartaud  give  a  comprehensive  review  of  recent  research  in  metallo- 
graphy.   The  first  paper  covers  the  period  1901-4,  the  second  1904-6. 

♦  Comptes  Rendus,  cxliii.  (1906)  pp.  377-80.    See  also  this  Journal,  1906,  p.  516. 

t  Journ.  Iron  and  Steel  Inst.";  Ixix.  (1906,  1)  pp.  134-60  (7  figs.). 

X  Tom.  cit.,  pp.  161-78  (25  figs.). 

$  Internat.  Assoc,  for  Testing  Materials,  Brussels  Congress,  1906, 86  pp.,  28  figs. 
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The  anthers  point  ont  that  the  micro^^phical  stndj  of  allojB  has 
become  a  branch  of  physical  chemistry.  The  subject  is  dealt  with  under 
the  following  headine^s : 

1.  Technique  of  Metallography. — The  progress  made  by  Le  Chatelier 
and  others  is  indicated. 

2.  Equilibrium  Curves, — The  earlier  paper  includes  an  account  of 
Heycock  and  Neville's  well  known  work  on  the  complex  copper-tin 
system.  The  iron-carbon  system  is  considered  somewhat  fully  in  both 
papers.  In  the  second  Uie  valuable  researches  carried  out  in  the 
laboratory  of  6.  Tammann  are  summarised.  The  constituents  of  iron- 
carbon  alloys  are  defined,  and  the  conditions  necessary  to  produce  them 
stated. 

8.  Modifications  of  One  Isolated  Phase  or  of  a  Complex  of  Phases 
within  their  Regions, — Thermal  and  mechanical  treatments.  This  section 
deals  chiefly  with  researches  on  modes  of  deformation  of  metals. 

It  is  here  only  possible  to  give  a  very  imperfect  account  of  these 
papers.  As  a  guide  to  the  literature  of  metallography  of  the  last  six 
years  they  should  be  of  great  value  to  the  student.  They  derive  addi- 
tional importance  from  the  fact  that  one  of  the  authors  is  the  foremost 
authority  on  the  subject. 

Quaternary  Steels.*— L.  Guillet  gives  in  detail  the  results  of  ex- 
tensive researches  on  alloys  containing  iron,  carbon,  and  two  other 
elements  (nickel,  manganese,  chromium,  vanadium,  etc.) ;  250  alloys 
were  examined,  micrographically  and  mechanically,  following  the  author's 
usual  plan.  The  GuiUery  machine  was  employed  for  the  shock  tests. 
The  steels  are  classified  according  to  microstmcture,  and  the  mechanical 
qualities  corresponding  to  each  type  of  structure  are  indicated.  The 
effect  of  heat  treatment  (quenching,  etc.)  on  steels  of  each  class  is  stated. 
Certain  structures  indicate  the  presence  of  certain  elements,  e.g.  graphite 
usually  demonstrates  the  presence  of  silicon  in  fairly  high  proportion. 
The  structure  may  be  simple,  only  one  constituent  being  present,  or 
complex,  with  two  or  more  constituents.  Martensite  and  y-iron  are  the 
simple  structures.  Nickel,  manganese,  chromium,  tungsten,  and  molyb- 
denum tend  to  convert  pearlitic  steels  into  mwl^ensitic,  while  vanadium, 
silicon,  and  aluminium  act  in  the  opposite  way.  Martensitic  steels,  and 
steels  containing  graphite,  are  useless  in  practice ;  y-iron  steels  are 
difficult  to  machine.  For  general  purposes  pearlitic  steels  are  the  only 
useful  class. 

Deformation  and  Fracture  in  Iron  and  Steel.f — By  straining  a 
piece  of  ductile  metal,  one  surface  of  which  has  previously  been  polished, 
slip  bands  are  developed  on  the  polished  surface.  Controversy  as  to  the 
true  nature  of  these  slip  bands  has  arisen.  A  method  for  studying  theu* 
configuration  has  been  introduced  by  W.  Rosenhain,  who  here  gives 
further  details  and  numerous  results  obtained  by  its  application.  The 
method  is  also  adapted  for  examining  the  surface  of  fractures.  The 
specimen  to  be  examined  is  imbedded  in  electro-copper.  The  composite 
mass  is  cut  through  approximately  at  right  angles  to  the  surface  to  be 

♦  Joum.  Iron  and  Steel  Inst.,  Ixx.  (1906,  2)  pp.  1-141  (145  figs.). 

t  Tom.  cit.,  pp.  189-228  (25  figs.).     See  also  this  Journal,  1906,  p.  891. 
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examined,  and  polished.  In  this  section  the  boundary  line  between  the 
specimen  and  the  copper  constitutes  a  sectional  view  of  the  original 
surface  of  the  specimen.  A  thickness  of  |  in.  of  deposited  copper  is 
sufficient.  The  author's  results  support  the  view,  with  some  reservations, 
that  plastic  deformation  in  metals  takes  place  by  slip  and  twinning  alone. 
A  modified  form  of  Beilby's  theory,  that  by  mechanical  disturl^nce  of 
the  molecular  arrangement  of  a  crystalline  solid,  a  crystalline  phase  may 
be  converted  into  an  amorphous  phase,  is  supported.  The  well  known 
phenomenon  of  the  transformation  of  y-iron  when  strained  was  studied 
on  a  20  p.c.  nickel  steel.  The  changed  constituent  was  found  to  occnr 
only  upon  surfaces  of  slip. 

Hardness  of  the  Constituents  of  Iron  and  Steel.* — H.  G.  Boyn- 
ton  has  employed  Jaggar's  micro-sclerometer  to  measure  this  property. 
The  instrument  was  originally  introduced  for  measuring  the  hardness  of 
minerals.  It  consists  essentially  of  a  diamond  point  of  constant 
dimensions,  which  is  rotated  at  a  uniform  speed  and  under  a  given  load 
on  the  section  to  be  examined.  The  number  of  rotations  required  to 
bore  to  a  given  depth  is  determined  :  this  quantity  is  a  measure  of  the 
hardness  (resistance  to  abrasion).  The  instrument  is  adjusted  to  tiie 
Microscope,  and  has  suitable  mechanical  devices  for  recording  depth  of 
hole,  number  of  rotations,  etc.  The  author  uses  a  second  Microscope, 
with  its  axis  horizontal,  for  measuring  directly  the  downward  movement 
of  a  micrometer  scale  attached  to  the  arm  carrying  the  diamond  point. 
Considerable  diiferences  were  found  in  the  hardness  of  the  same  con- 
stituent in  different  steels,  and  in  the  same  steel  differently  treated. 
The  following  hardness  numbers  are  selected  from  a  table  given  by  the 
author:  ferrite  460-1648;  pearlite  842-4711;  sorbite  2400-24,650; 
troostite  40,564;  martensite  17,896-120,330;  austenite  47,590;  cemen- 
tite  125,480. 

A  DAM  BON,  E.— Inflaenee  of  Silieon,  Fhoiphornf,  Manganese,  and  Alnmininm  en 
Chill  in  Oait  Iron.  Joum.  Iron  and  Steel  InsL,  Ixix.  (1906,  1) 

pp.  75-105  (5  figs.). 


Abnold,  J.  O.,  &  F.  K.  Knowlbb— Preliminary  Hote  on  the  Inflnenoe  of  : 
ganese  on  Iron.  Tom.  cit.,  pp.  106-24  (1  fig.). 

Abbiyaut,  G.— Oonititntion  of  Kanganofe^ilrer  Alloys. 

Proc.  de  la  Soc.  des  Set,  Phys.  et  Nai.  de  Bordeaux, 

1904-6,  pp.  9-14. 
Preparation  and  Properties  of  Xanganese-Antiniony  Alloys. 

Tom,  eU,,  pp.  85-9. 

„  „  Bismnth-Xanganese  AUoys.  Tom,  cit.,  pp.  89-98. 

„  „  Xanganese-Tin  Alloys.  Tom,  cit,  pp.  104-S 

„  „  Xanganese-Lead  Alloys.  Tom.  eit.,  pp.  108-10. 

„  „  Xanganese-Platinnm  Alloys.  Tom,  cU.,  pp.  147-8. 

„  „  Xanganese-Copper  Alloys.  Tom.  cU,,  pp.  148-51. 

AST,  W.— International  Besearohes  in  Xaeroseopio  Examination  (Stehing  Tests)  of 
Iron.  Intemat.  Assoc,  for  Testing  Materials,  Brussels  Congress,  1906, 

42  pp.,  27  figs. 


•  Journ.  Iron  and  Steel  Inst.,  Ixx.  (1906,  2)  pp.  287-318  (8  figs.). 
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Bbinbll,  J.  A.,  &  DiLLNEB,  G. — The  Brinell  Hardnait  Teit  and  its  PraotiMU 
AppUealion.  ItUemcU.  Assoc,  for  Testing  MaUrialSf  Brussels  Congress^ 

1906,  27  pp.,  7  figs. 
Bbunton,  J.  D. — ^The  Heat  Treatment  of  Wire. 

Jaum,  Iron  and  Steel  Inst.,  Ixz.  (1906,  2)  pp.  142-56  (40  figs.). 

Hatfield,  W.  H. — Inflneiiee  of  the  Oonditioii  of  the  lereral  Yarietiee  of  Carbon 
npon  the  Strength  of  Caat  Iron  at  Oait  and  Heat-treated. 

Tom,  cit.,  pp.  167-88  (26  figs.). 

HsTN,  E.—Methodf  of  Btehing  Xalleable  Iron  for  the  Yianal  Inyeetigation  of 
Btmetnre.  IntemcU,  Assoc,  for  Testing  Materials,  Brussels 

Congress,  1906, 32  pp.,  62  figs. 

BoBBBTS,  K  G.  L.,  &  E.  A.  Wbajqht— The  Preparation  of  Oarbon-I^  Ferro- 
Xanganese. 

[An  account  of  the  authors'  researches  on  the  constitution  of  f erro-manganese 
forms  part  of  this  paper.] 

Joum.  Iron  and  Steel  Inst.,  ha.  (1906,  2)  pp.  229-86  (12  figs.). 

Sauvaob,  E.— Impaot  Teiti  on  Hotched  Ban. 

Intemat,  Assoc  for  Testing  Materials,  Brussels  Congress,  1906,  20  pp. 

TuBNBB,  T. — ^Yolnme  and  Temperature  Changes  during  the  Cooling  of  Cast  Iron. 

Joum.  Iron  and  SUel  Inst.,  box.  (1906, 1)  pp.  48-74  (9  figs.) 
Yi-oouBouz,  E.-~Attempts  to  Prepare  Iron-Bismnth  Alloys. 

Proc.  de  la  Soc.  des  Sci.  Phys.  et  Nat.  de  Bordeo/ux, 

1904-6,  pp.  71-6. 
„  Iron-Lead  Alloys.  Tom.  cit.,  pp.  76-9. 

„  Iron-Antimony  Alloys.'  Tom.  dt.,  pp.  79-86. 

„  Iron-Tin  Alloys.  Tom.  cit.,  pp.  99-104. 

„  Iron-Copper  Alloys.  Tom.  cit.,  pp.  119-22. 

„  An  Iron-Platinnm  Alloy.  Tom.  cit.,  pp.  186-9. 

„  Iron-Alnmininm  Alloys.  Tom.  dt.,  pp.  1S9-43. 

WiQH  AM,  F.  H.— The  Bifeet  of  Copper  in  Steel. 

Joum.  Iron  and  Steel  Inst.,  Izix.  (1906, 1)  pp.  222-S2. 

The  Mieroioopy  of  Xetals.  English  Mechanic,  Ixzziy.  (1906) 

pp.  230-1. 
The  XetaUnrgioal  Department  of  the  Sheffield  Vniyersity. 

Nature,  Ixxiv.  (1906)  pp.  541-3  (1  fig.). 
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MEETING 


Held  on  thb  17th  of  Octobbr,  1906,  at  20  Hanovbr  Square,  W.^ 
A.  N.  DisifBY,  Esq.,  Vice-Pebsidbnt,  in  the  Chaib. 

The  Minutes  of  the  Meeting  of  the  20th  of  Jane,  1906,  were  read 
and  confirmed,  and  were  signed  by  the  Chairman. 


The  List  of  Donations  to  the  Society  since  the  last  Meeting  (ex> 
elusive  of  exchanges  and  reprints),  was  read,  and  the  thanks  of  the 
Society  were  voted  to  the  donors. 


':} 


Science  Progress,  No.  1      

Becueil  de  Tinstitut  Botanique  Leo  Errara.    Tomes 
et  vi.    (8yo,  Brussels,  1906)  

A.  Lingard,  M.B.,  and  Major  E.  Jennings,  I.M.S.,  Somel 
Flagellate  Forms  found  in  the  Intestinal  Tracts  of  Diptera  > 
and  other  Oenera.    (8yo,  London,  1906) | 

A  large  number  of  Slides  of  Microscopic  Objects 

Catalogue  of  the  same,  with  sketches 

Some  materials  for  mounting 

On  the  Anatomy  and  Physiology  of  the  Spongiadae,  by 
J.  S.  Bowerbank,  LL.D.,  etc.    PhiL  Trans.,  1868    ..      .. 

Book  containing  mounted  tracings  of  Sponge  Spicules 
from  the  above  paper 

Small  portfolio  containing  drawings  by  Mr.  Hilton  of 
Diatoms,  etc.,  from  the  Indian  Ocean,  Red  Sea,  and 
Arabian  Sea      ^ 

Slides  (23)  of  Foraminifera  from  the  Gault  of  Folkestone, 
used  by  the  donor  in  writing  his  paper  on  the  Foramin- 
ifera of  the  Gault  of  Folkestone 


Old  Portable  Microscope  by  Dollcnd 


Ftom 
The  Publisher. 
The  Director  of 
the  Institute* 

Mr.  A,  Lingard, 


Mr.  Jos.  nUton^ 
F.R.M.S, 


Mr.  F.  Chapman. 


Pocket  Microscope 


Major  F.  R.  W, 
j '  Sampson. 

(A  Member  of  the 
Quekett  Miorosoopioal 
Club. 


Descriptions,  of  the  Old  Microscope  by  Dollond,  and  of  the  small 
pocket  Microscope  presented  to  the  Society,  written  by  Mr.  P.  A. 
rarsons,  were  resA  by  the  Secretary. 


The  Chairman  said  they  were  much  indebted  to  Mr.  Parsons  for 
these  interesting  descriptions,  and  to  the  donors  of  the  instroments,  to 
whom  a  vote  of  thanks  was  unanimously  passed. 
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Mr.  Beok,  being  called  upon  to  exhibit  and  describe  a  new  form  of 
<^cal  bench  which  had  been  brought  to  the  Meeting  for  the  purpose, 
asked  to  be  allowed  to  defer  the  description  to  a  future  occasion,  as 
owing  to  the  electric  current  available  not  being  suited  to  the  lamp  he 
had  brought,  it  was  not  then  possible  to  exhibit  the  apparatus  effectively. 


Mr.  J.  H.  Agar  Baugh  exhibited  an  immersion  spot  lens,  made  by 
Reichert,  of  Vienna,  which  was  used  to  show  the  Brownian  movement 
of  very  small  particles  in  the  blood.    This  it  did  very  effectively. 


Mr.  F.  W.  Watson  Baker  exhibited  a  new  metallurgical  Microscope 
designed  hj  Messrs.  Watson  and  Sons,  for  the  use  of  students ;  also  a 
Cathcart  Microtome  with  automatic  action  for  raising  the  material  to  be 
sectioned  ;  also  a  Microtome  for  cutting  sections  by  hand,  and  a  sliding 
Ifij  stage  fitted  with  ball-bearings. 


Mr.  James  Murray's  paper  **  On  some  Rotif era  from  the  Sikkim 
Himalaya,"  was,  in  the  absence  of  the  author,  read  by  Mr.  C.  F. 
Bousselet,  who  expressed  the  pleasure  with  which  he  had  received  this 
communication,  more  especially  as  he  remembered  only  one  previous 
paper  upon  the  Rotifers  of  India. 

On  the  motion  of  the  Chairman,  a  vote  of  thanks  was  unanimously 
passed  to  Mr.  Murray  for  his  paper,  and  to  Mr.  Rousselet  for  reading  it 
to  the  Meeting.  

Mr.  J.  M.  Coon  read  a  paper  **  On  Gornuvia  serpula,  a  species  of 
Mycetozoa  new  to  Britain "  ;  the  subject  being  illustrated  by  lantern 
slides,  and  by  specimens  exhibited  under  Microscopes  in  the  room. 

The  thanks  of  the  Society  were  voted  to  Mr.  Coon  for  his  very 
interesting  paper. 

Mr.  A.  E.  Oonrady  gave  an  account  of  an  early  criticism  of  the  Abbe 
theory  contained  in  a  paper  published  in  1880  by  Dr.  Altmann,  who 
maintained  that  the  image  should  be  considered  as  built  up  of  diffusion 
disks  such  as  Helmholtz  had  dealt  with  in  his  paper  of  1873,  and  that 
in  cases  where  the  objective  was  not  filled  with  direct  light  the  latter 
was  diffused  by  the  object  so  as  to  utilise  the  otherwise  dark  space,  and 
that  the  whole  aperture  was  thus  more  or  less  completely  utilised,  with 
the  result  of  a  somewhat  modified  form  of  spurious  disk.  Altmann  had 
thus  tried  to  extend  the  Helmholtz  theory. 

The  chief  interest  of  this  paper  now  lay  in  the  fact  that  it  brought 
an  immediate  and  very  vigorous  reply  from  Professor  Abbe  in  which 
the  latter  added  very  considerably  to  his  previously  published  account 
of  his  theory,  and  in  which  he  laid  particular  stress  on  the  difference 
between  a  self-luminous  object  and  one  illuminated  artificially.  It  was 
also  interesting  to  note  that  this  was  a  complete  anticipation  of  Mr. 
Gordon's  "  antipoint "  theory,  so  that  one  might  say,  that  Professor  Abbe 
had  replied  to  Mr.  Gordon's  paper  more  than  twenty  years  before  it  was 
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Dr.  Hebb  asked  if  Mr.  Conrad j  was  assared  that  Altmann^s  diffusion- 
disks  were  exactly  the  same  things  as  Mr.  Goidon^s  antipoints.  The 
reply  was  in  the  affirmative. 

The  thanks  of  the  Society  were  ananimonsly  voted  to  Mr.  Gonradj 
for  his  communication. 


The  Secretary  read  a  letter  from  Mr.  W.  P.  Dollman  with  reference 
to  his  previous  communication  to  the  Society  on  stereoscopic  photographs 
of  objects  under  the  Microscope.  Mr.  Dollman's  communication 
printed  in  externa  in  the  October  number  of  the  Journal,  pp.  605-8. 


A  letter  was  read  from  Mr.  Mestayer,  who  stated  that  he  had  a 
quantity  of  diatomaceons  and  foraminiferous  earths  for  distribution  and 
exchange.  Any  Fellows  desiring  to  have  any  of  this  were  asked  to 
apply  to  Mr.  Parsons. 

The  Chairman  said  that  the  Society  had  received  a  large  number  of 
slides  of  Foraminifera  and  other  objects,  and  invited  the  assistance  of 
any  Fellows  of  the  Society  or  Members  of  the  Quekett  Club  in  the  work 
of  sorting  out  and  arranging  this  collection. 


The  following  Instruments,  Objects,  etc.,  were  exhibited : — 

The  Society  : — An  old  portable  Microscope  by  Dollond,  and  a  small 
pocket  Microscope. 

Mr.  J.  H.  Agar  Baugh  : — ^An  Immersion  Spot  Lens  made  by  Beichert. 

Messrs.  Watson  and  Sons  : — Watson^s  Junior  Metallurgical  Micro- 
scope ;  The  Cathcart-Darlaston  Microtome ;  Darlaston  Hand  Section 
Cutter ;  Watson's  Ball-bearing  Sliding  Bar. 

Mr.  C.  F.  Rousselet : — Slides  of  mounted  Rotifers  sent  by  Mr.  Jas. 
Murray  to  illustrate  his  paper  : — Gallidina  angiisticoUis  var.  attmuata ; 
G.  formosa ;  0.  longvroetris^  var.  fimbriata ;  C,  muUispinosa ;  G.pefforata. 

Mr.  J.  M.  Coon : — The  following  slides  of  Gomuvia  aeqmla  :  Forma- 
tion of  Spores,  Slaters,  Plasmodicarp,  Sclerotium ;  and  Lantern  Slides 
illustrating  his  paper. 


New  Fellows: — The  following  were  elected  Ordinary  Fellows  of 
the  Society : — Messrs.  Henry  James  Aitken,  and  Otto  Juettner. 
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MEETING 

HVLD  ON  THK  2lBT  OF  NOVKMBBB,  1906,  AT  20  HaNOVBB  SQlTAJiK,  W. 

A.  N.  DisNBY,  E^.,  M.A.,  B.So.,  Viob-Prbsidbht,  in  the  Ohajb. 

The  Minates  of  the  Meeting  of  the  17th  of  October,  1906,  were 
read  and  confirmed,  and  were  signed  by  the  Chairman. 


The  List  of  Donations  to  the  Society  (exclnsive  of  exchanges  and 
reprints)  received  since  the  last  Meeting,  was  read,  and  the  thanks  of 
the  Meeting  were  voted  to  the  donors. 

From 

Cotton,  A.,  and  H.  Mouton^LesUltramiorosoopes  et  le8\  ««.  j-wj.rw, 

ObjeteUltramiorosoopiques.    (8vo,  Paris,  1906)      ../  ine  Aut/iora. 
Oilman,  A.  D.,  The  Habits,  Anatomy,  and  Embryology) 

of   the   Giant  SoaUop  (The   University  of  Maine  >  The  Author. 

Studies,  No.  6).    (8vo,  Orano,  Maine,  1906)     ..      ..) 

Wright,  Sir  A.  B.,  The  Principles  of  Microscopy  ....  The  PiMishers. 

An  Old  Microscope  by  DoUond         Mr,  Chas.  Lees  Curtie*, 

A  Oolpeper  Microscope       Mr.  Wynne  E.  Bcueter, 


With  reference  to  these  donations,  the  Chairman  called  special  atten- 
tion to  the  book,  "  The  Principles  of  Microscopy,"  which  had  evidently 
been  written  from  a  rather  unusual  point  of  view.  It  was  illustratea 
bj  coloured  plates,  and  looked  like  a  book  of  more  than  ordinary  interest. 


Mr.  C.  F.  BooBselet  read  a  description  of  the  two  Old  Microscopes 
presented  to  the  Society — one  being  an  original  Culpeper  Microscope 
by  the  Treasurer,  and  the  other  an  old  Cuff  Model,  made  by  DoUond, 
by  Mr.  C.  L.  Gurties — ^and  observed  that  the  last  named  possessed  a 
handle,  a  feature  recently  brought  out  again  as  a  novelty. 

The  thanks  of  the  Society  were  voted  to  Mr.  Rousselet  for  his  com- 
munication. 

Mr.  Conrady  said  it  was  interesting  to  note  in  these  two  old  Micro- 
scopes the  large  size  body-tube  in  the  Culpeper  form  and  the  handle  to 
the  Cuff  pattern — both  of  which  tilings  haa  been  recently  revived  as 
improvements  to  modem  instruments  by  Messrs.  Zeiss. 


Dr.  Hebb  exhibited  a  new  porcelain  filter  made  by  Messrs.  Doulton, 
of  Lambeth.  It  had  been  carefully  tested  by  Dr.  Bullock  and  Dr.  Crau, 
and  found  to  be  quite  eaual  to  the  Chamberland  filter.  It  was  suitable 
for  laboratory  work  ana  also  when  fitted  on  taps  for  domestic  purposes. 
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Dr.  Hebb  also  exhibited  a  filter  devised  bj  Mr.  Taverner  for  obtaining 
clear  mounting  and  other  media,  and  read  a  description  of  the  apparatus. 
The  thanks  of  the  Meeting  were  voted  to  Dr.  Hebb  for  oringing 
these  matters  before  the  Society,  and  to  Messrs.  Doolton  and  Taverner 
for  their  exhibits. 


Mr.  Conrad  Beok  exhibited  an  optical  bench,  which  having  been 
shown  on  a  former  occasion  he  did  not  think  it  necessary  to  describe. 
It  was  on  that  occasion  fitted  with  a  Nemst  lamp  with  single  filament, 
and  a  diffraction  grating,  giving  a  brilliant  spectrum,  any  particular, 
portion  of  which  could  be  admitted  to  a  Microscope  by  altermg  the  posi- 
tion of  a  slit  cut  through  an  opaque  screen  pk^  in  the  path  of  the 
beam.  In  this  instance  it  was  arranged  to  snow  experimentally  how 
AmphipUura  pellucida  could  be  resolved  by  the  green  light,  whilst  tjie 
yellow  was  unable  to  do  this. 

The  thanks  of  the  Meeting  were  voted  to  Mr.  Beck  for  this  exhibit. 


Mr.  Poser  exhibitied  a  special  pattern  Microscope,  constructed  by 
Messrs.  Zeiss,  chiefly  for  photomicrography  in  metallurgical  work,*  and 
the  thanks  of  the  Meeting  were  given  to  Messrs.  Zeiss  for  sending  this 
for  exhibition. 


Mr.  Gordon  read  his  paper,  "  On  the  Use  of  a  Top  Stop  for  Developing 
Latent  Powers  of  the  Microscope,"  and  exhibited  and  briefly  described  hS 
apparatus — which  had  been  previously  shown  to  the  Society  in  a  rather 
less  complete  form,  and  is  described  in  this  Joumal.t  He  then  pointed 
out  that  a  top  ston  enables  the  microscopist  to  vary  the  proportion  be- 
tween the  refracted  and  the  unrefracted  light  which  passes  the  instru- 
ment, and  thus  to  render  conspicuous  a  particular  feature  of  the  object, 
and  to  accomplish  this  with  great  nicety.  In  illustration  of  the  results 
thus  reached  he  exhibited  a  number  of  photographs  taken  with  an 
achromatic  oil  immersion  objective  of  N.A.=  I.  A  series  of  pictures  of 
Fleurosigma  formosum  showed  how  the  features  of  an  image  change 
with  change  of  aperture,  and  a  photograph  of  F.  angulatum  showing 
the  "white  dot  growing  up  within  tne  black  dot,"  was  exhibited  to 
demonstrate  how,  by  means  of  a  top  stop,  the  objective  in  Question 
could  be  made  to  equal  the  performance  of  an  objective  of  mucn  wider 
aperture.  Finally  a  photograph  of  Staphylococcus  was  exhibited  in 
which  the  stained  spherules,  characteristic  of  the  object,  were  seen  held 
together  by  a  little  mass  of  unstained  enveloping  jelly,  very  conspicuous 
and  unmistakable  in  the  image  formed  by  tne  stopped  beam,  but  barely 
discernible  in  the  image  formed  by  an  unstopped  beam,  even  with  a 
lens  of  the  highest  power  and  largest  numerical  aperture.  In  the  course 
of  reading  the  paper  he  announc^  that  Mr.  Crouch  had  just  shown  him 

♦  This  Microscope  was  described  and  illustrated  in  the  Journal  for  October^ 
pp.  598-600.  t  See  ante,  p.  157;  and  for  diagram,  p.  365. 
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a  very  interesting  extract  from  the  American  Quarterly  Microscopical 
Journal,  Vol.  I.,  No.  1,  published  at  New  York  in  October  1878,  in 
which  Professor  Wm.  Lignton  had  proposed  the  use  of  a  very  minute 
aperture  placed  in  the  lUmsden  disk  for  the  purpose  of  cutting  down 
the  diameter  of  the  transmitted  beam  and  so  obtaining  obliaue  or  other- 
wise modified  illumination,  but  observed  that  the  Professor  did  not  seem 
to  have  noticed  the  advantages  resulting  from  the  use  of  a  central  stop 
in  that  position. 

Mr.  Rheinberg  said  that,  in  considering  Mr.  Gordon's  paper,  of 
which  he  had  had  the  advantage  of  seeing  an  advance  proof,  he 
thought  the  main  point  we  had  to  keep  before  us  was  that  the  use  of  a 
stop  in  the  Ramsden  circle  of  the  Microscope  was  from  an  optical  point 
of  view  precisely  equivalent  to  the  use  of  a  stop  in  the  upper  focal  plane 
of  the  objective. 

That;  any  opaque  spot  which  put  out  of  use  the  central  portion  of 
the  objective,  and  cut  off  the  whole  or  a  portion  of  the  direct  light 
beam  from  the  condenser,  deteriorated  and  falsified  the  image,  had  been 
so  often  demonstrated  and  proved  theoretically  and  practically  during 
the  last  thirty  years  that  it  seemed  to  him  to  be  waste  of  time  to  go  over 
the  ground  again.  To  contend  differently  was  to  contend  gainst  the 
elementary  principle,  which  was  common  to  all  theories  of  the  Microscope, 
that  image  formation  in  an  optical  instrument  was  brought  about  by  the 
reunion  of  a  multitude  of  light  rays,  from  the  object  points,  bearing 
definite  phase  relationship  to  one  another.  One  could  not  with  lim- 
pnnity  cut  out  the  central  portion  of  these  rays,  without  gravely  dis- 
turbing the  result  in  the  neighbourhood  of  the  true  image  points,  for 
one  is  liable  to  get  triplication  and  duplication  of  lines  and  intercostal 
markings,  besides  the  intrusion  of  other  detrimental  features. 

He  himself  had  warned  against  some  of  the  damages  in  his  paper  on 
colour  illumination,  before  this  Society  about  ten  years  ago,  and  that 
evening  he  had  on  the  table  a  slide  of  familiar  diatoms,  and  also  a 
grating  (Grayson's  band  plate)  shown  under  the  Microscope  with  an 
objective  and  Mr.  Gordon's  top  stop  apparatus  fitted  with  opaque  stops, 
from  which  they  could  see  for  themselves  what  false  and  incorrect 
images  were  produced.  But  better  examples  of  tliese  false  effects  could 
not  be  found  than  those  which  Mr.  Gordon  had  himself  shown  them  on 
the  screen  that  evening  in  the  case  of  P,formo8um  and  the  slide  of 
bacilli. 

Curiously  enough  P.  angvlatum  formed,  under  circumstances,  some- 
what of  an  exception.  The  reason  for  this  could  be  readily  enough 
explained,  though  he  would  not  detain  the  Meeting  by  entering  into 
them  that  evening. 

Now,  whilst  it  seemed  to  him  that  the  application  of  the  top  stop 
apparatus  as  advocated  by  Mr.  Gordon  was  entirely  misplaced,  he  for  one 
was  grateful  to  him  for  having  devised  the  ingenious  little  piece  of 
apparatus  itself.  It  lent  itself  admirably  to  various  kinds  of  optical  ex- 
periments, but  chiefly,  he  feared,  to  those  which  disproved  his  own  ideas 
— ^for  all  the  Abbe  experiments  in  connection  with  the  diffraction  theory 
could  be  repeated  with  it.  It  would  also,  he  hoped,  turn  out  to  be  a 
convenient  apparatus  for  colour  illumination  by  the  diffraction  method. 
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He  had  been  experimenting  with  it  for  the  latter  purpose  since  some 
time  with  promising  results,  but  was  still  troubled  by  difficulties  con- 
nected with  producing  disks  so  that  the  normal  phase  relationship 
between  the  rays  passing  the  central  and  peripheral  portions  of  the 
disks  might  not  be  disturbed.  How  sensitive  the  image  was,  even  to 
slight  alterations  or  disturbances  in  this  respect,  those  who  had  made  it 
the  subject  of  careful  experiment  would  appreciate. 

Proposals  which  ignore  that  important  and  vital  matter  altogether 
were  obviously  quite  untenable. 

One  other  point :  moving  the  opaque  stops  over  the  Ramsden  disk 
in  order  to  find  out  which  parts  of  the  object  were  refracting  light  in 
a  particular  direction  seemed  an  interesting  experiment,  but  whilst  that 
might  apply  to  the  comparatively  coarse  structure,  the  question  arose 
whether  that  lent  itself  to  deductions  in  the  case  of  the  relatively  fine 
structure,  because  these  gave  rise  to  extensive  diffracted  beams,  which 
were  not  covered  by  the  stop,  but  which  must  be  taken  into  account. 

Mr.  Conrad  Beck  said  he  was  rather  surprised  to  hear  Mr.  Rheinberg 
say  that  putting  a  stop  at  the  posterior  focus  of  the  object-glass  would 
produce  similar  results,  because  (as  illustrated  by  a  diagram  which  he 
drew  upon  the  board)  a  patch  stop  placed  in  that  position  so  as  to  form 
a  ring  of  hght  in  the  exact  centre,  wiU  cut  off  the  edge  of  oblique  rays 
and  give  a  crescent  of  hght  at  all  positions  except  the  exact  centre  of  the 
field,  and  it  seemed  hopeless  to  find  any  position  except  the  Ramsden 
circle  where  a  patch  stop  could  satisfactorily  be  introduced.  Probably  the 
next  best  place  would  be  on  the  front  surface  of  the  object-glass,  but  the 
practical  difficulties  of  this  method  would  not  be  eaay  to  overcome. 

One  great  advantage  of  a  discussion  such  as  that  before  the  meeting, 
seemed  tliat  it  lifted  the  subject  away  from  the  interminable  gratings, 
and  drew  attention  to  the  fact  that  the  resolution  of  objects  wluch  were 
gratings  was  quite  a  different  thing  from  that  of  objects  which  were  not 
gratings,  and  the  appUcation  of  the  Microscope  to  practical  uses  did  not 
lead  to  the  examination  of  gratings,  but  to  tnat  of  objects  of  irregular 
contour.  He  thought  no  one  acquainted  with  the  subject  could  fail  to 
be  struck  with  the  fact  that  Mr.  Gordon's  photographs  were  taken  with 
a  lens  of  1  *  0  numerical  aperture.  The  subject  was  one  of  much  interest, 
and  was  worth  a  great  deal  more  attention  than  it  had  yet  received.  It 
was  interesting  to  note  that  if  they  followed  the  course  of  the  rays 
through  the  whole  Microscope,  they  would  find  there  was  only  one  disk 
through  which  all  the  rays  passed  symmetrically,  and  that  was  in  the 
Ramsden  circle. 

Mr.  Conrady  said  there  were  many  points  in  the  paper  which  invited 
discussion,  but  he  must  limit  himself  to  a  few. 

Mr.  Gordon  had  once  more  repeated  his  idea  that  the  well-known 
visibihty  of  single  minute  objects  proved  the  accepted  limits  of  resolution 
to  be  wrong.  The  fact,  of  course,  was  that  visibility  and  resolution  were 
quite  different  things  ;  the  former  was  merely  a  question  of  contrast,  an 
object  being  seen  if  it  contrasted  sufficiently  with  its  background,  no 
matter  how  small  the  former  might  be.  For  ages  men  had  curved  the 
stars,  which,  according  to  present  knowledge,  were  in  probably  all  cases 
below  y^  second  of  arc  in  apparent  size  ;  the  limit  of  resolution  for  the 
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naked  eje  being  about  sixty  seconds,  we  had  here  visibility  of  objects 
measuring  leas  than  -^^  part  of  the  closest  distance  at  which  two  such 
objects  could  be  seen  separated  or  resolved. 

It  seemed  to  him  that  the  "  delicate  tracery  "  on  diatoms  which  Mr. 
Gordon  was  so  proud  of,  would  be  recognised  as  spurious  appearances  of 
the  intercoBtal  order,  which  disappeared  when  critical  illumination  was 
employed, 

Ajs  regarded  the  question  of  annular  apertures,  these  had  been 
shunned  by  astronomers  because  the  assumed  theoretical  advantage  was 
not  borne  out  in  practice ;  with  the  unbroken  full  aperture  practically 
all  the  light  was  concentrated  in  the  central  part  of  the  spurious  disk, 
the  outer  rings  being  almost  invisible  ;  with  an  annular  aperture,  on  the 
contrary,  a  great  part  of  the  light  was  transferred  from  the  central  disk 
to  the  rings,  which  became  so  bright  as  to  prevent  any  increase  of 
resolution  from  being  obtained. 

It  was  also  worth  remembering  that  the  complicated  image  of 
Pleurosigma  angulatum,  which  was  calculated  as  the  theoretical  result 
of  the  co-operation  of  the  six  diffraction  spectra,  and  which  was  realised 
by  Abbe  and  Stephenson,  could  only  be  obtained  by  the  use  of  an 
equivalent  to  Mr.  Gordon's  top-stop ;  and  the  same  was  true  of  all  the 
most  startling  false  images  obtained  with  Abbe's  diffraction  plate. 

He  could  not  help  thinking  that  the  latent  power  of  the  Microscope 
which  the  top-stop  developed  was  the  already  great  power  of  the  Micro- 
scope  to  deceive. 

Mr.  Maurice  Blood  was  much  interested  in  the  appearance  shown  in 
the  photographs  of  the  bright  jelly  ring  round  the  bijilli  when  the  top 
stop  was  usea,  but  thought  it  curious  that  the  folds  (creases)  in  the 
blood  film  were  surrounded  by  a  similar  appearance. 

He  suggested  that  these  experiments  should  be  repeated  with  apo- 
chromatic  objectives,  to  make  certain  that  the  effects  were  not  produced 
by  differences  in  the  correction  of  the  central  and  marginal  zones  of  the 
objective.  He  also  thought  it  was  not  quite  fair  to  compare  a  narrow 
central  beam  with  wide  annular  illumination. 

Mr.  Gordon  said  he  thanked  all  who  had  taken  part  in  this  discus- 
sion, and,  not  least,  those  who  had  subjected  his  paper  to  a  searching 
criticism,  because  this  was  the  only  way  in  which  the  merits  of  a  new 
proposal  could  be  tested.  Mr.  Eheinberg  had  said  that  a  top  stop  was 
equivalent  to  a  stop  placed  in  the  upper  focal  plane  of  the  objective, 
fhat  was  roughly  correct,  but  it  must  be  taken  subject  to  the  criticism 
which  Mr.  Beck  had  pa^ed  upon  it,  and  subject  also  to  this  further 
point  of  difference,  which  for  practical  purposes  was  important — namely^ 
that  in  the  back  focal  plane  of  the  objective  you  have  to  deal  with 

rrical  wave-fronts,  whereas  in  the  Ramsden  disk  the  wave-fronts  are 
e  wave-fronts.  It  follows  that  if  a  plate  of  glass  is  employed  to 
carry  the  stop,  and  is  introduced  into  the  back  focal  plane,  it  will  dis- 
turb the  corrections,  but  in  the  Ramsden  disk  it  will  disturb  nothings 
In  a  finely  adjusted  instrument,  therefore,  a  stop  cannot  be  usefully 
placed  in  the  back  focal  plane,  and  the  Eamsden  disk  is  the  only  possible 
position  for  it.  But  that  was  a  point  which  did  not  enter,  as  he  under- 
stood it,  into  Mr.  Bheinberg's  argument,  and  he  thought  that,  for  the 
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purposes  of  that  evening's  discussion,  it  was  quite  possible  to  aooede  to 
Mr.  Rheinberg^s  proposition.  Then  it  had  been  said  that  the  markings 
shown  in  the  photographs  exhibited  mi^ht  be  intercostal  markings,  bat 
that  was  a  mistake.  It  was  easy  to  distingnish  intercostal  markings 
from  objective  features  by  varying  the  angle  of  the  transmitted  beam, 
as,  for  example,  by  altering  the  iris  diaphragm,  and  he  conld  assure 
them  that  he  had  not  shown  any  intercostals  that  evening. 

Referring  to  Mr.  Conrady's  criticisms,  and  in  particular  to  his  refer- 
ence to  the  abandonment  by  astronomers  of  the  annular  aperture,  he 
pointed  out  that  there  was  a  great  difference  in  this  respect  between  the 
telescope  and  the  Microscope,  and  that  wholly  different  considerations 
came  into  account  when  it  was  a  question  of  applying  the  annular 
aperture  to  the  one  or  the  other  instrument.  In  the  case  of  the  tele- 
scope, the  object-glass  was  evenly  illuminated  all  over  by  light  received 
in  the  form  of  plane  wave-fronts  from  an  object  the  absolute  illumina- 
tion of  which  tne  observer  could  in  no  way  control.  In  the  case  of  the 
Microscope,  a  large  proportion  of  the  objects  with  which  we  deal  do  not 
throw  their  light  evenly  upon  the  object-glass  at  all,  but  send  it  forward 
in  broken  beams,  which  impinge  at  various  points  upon  the  face  of  the 
objective.  Hence,  in  the  case  of  the  Microscope,  a  stop  affects  different 
parts  of  the  picture  in  different  ways,  and  may  be  used  to  darken  the 
field  in  contrast  with  a  highly  refractive  object  lying  in  the  field,  or, 
vice  vers&y  to  darken  the  object  in  contrast  with  the  field,  and  so,  in  a 
great  variety  of  ways,  to  render  various  features  conspicuous,  and  so  to 
vary  the  character  of  the  image  in  ways  that  are  very  helpful  and  highly 
instructive. 

He  hoped  he  had  not  been  unfair  to  this  portion  of  the  subject,  bat 
the  annulus  was  merely  the  remaining  part  after  the  centre  had  been 
stopped  out,  and  he  thought  there  coula  be  no  question  as  to  what  the 
effect  of  this  would  be.  Mr.  Gonradv  seemed  very  much  alarmed  lest 
it  should  produce  intercostal  effects,  but,  of  course,  the  aperture  most 
be  adjusted  so  as  not  to  do  this,  and,  though  it  was  very  easy  not  to 
get  them,  it  was  quite  easy  to  produce  them  if  proper  care  was  not  taken. 

Mr.  Gordon  writes  to  the  Editor  asking  leave  to  add  the  following 
remarks  upon  a  point  in  Mr.  Conradv^s  criticism  which  escaped  his 
memo^  at  the  moment  of  replying  at  the  Meeting. 

'^  Mr.  Conrady  has  insisted  on  the  distinction  between  '  resolution  ^ 
in  the  proper  sense  of  that  word  and  the  imaging  of  isolated  objects, 
and  states  that  it  has  long  been  known  that  single  objects  could  be  ren- 
dered visible,  however  small,  if  there  is  sufficient  light  available  for  the 
purpose.  He  instances,  in  illustration  of  his  point,  the  extreme  case  of 
a  star  seen  in  a  telescope  or  by  the  unaided  eye.  This  statement, 
although  perfectly  true  of  bright  objects  on  a  dark  field,  is  quite  irrele- 
vant to  the  matter  which  I  have  been  this  evening  discussing,  that  is  to 
say,  dark  objects  on  a  bright  field,  and  it  would  not  be  correct  to  say 
that  it  has  long  been  known  that  a  dark  object  as  small  as  a  star  can  be 
seen  in  the  daylight  sky ;  it  would  not  even  be  true  to  sa^  that  so  small 
an  object  coidd  be  so  seen.  Thus  a  telegraph  wire  projected  against  a 
bright  cloud  becomes  invisible  at  a  very  moderate  distance,  and  when  it 
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Still  sabtends  an  anele  many,  very  many  times,  as  great  as  that  sub- 
tended by  a  star.  The  fact  is  that  in  sach  a  case  what  we  really  see  is 
the  cload  apparently  divided  into  two  parts  by  the  wire,  which  is  not 
itself  directly  visible.  Thus  the  problem  of  seeing  a  telegraph  wire 
against  the  background  of  a  bright  cloud  is  truly  a  problem  of  resolu- 
tion, for,  accurately  stated,  it  must  be  formulated  thus :  *  What  is  the 
smallest  angular  distance  asunder  at  which  we  can  see  the  twojparts  into 
which  the  telegraph  wire  appears  to  divide  the  cloud  ? '  We  find,  in 
accordance  with  this  principle,  that  beyond  a  certain  very  feeble  degree 
of  illumination,  increase  of  brightness  does  not  increase  the  visibility  of 
the  small  dark  object.  The  stem  of  a  weather-cock  strongly  visible 
against  a  bright  sky  will  disappear  from  view  entirely  if  the  disk  of  the 
sun  comes  behind  it,  and  our  failure  to  see  it  under  those  conditions  is 
simply  a  failure  to  obtain  a  resolved  image  of  the  sun's  disk.  Interpose 
a  smoked  glass  in  front  of  your  eye  and  you  will  see  the  stem  of  the 
weather-cock  perfectly  outlined  against  the  disk  of  the  sun.  The  same 
considerations  apply  to  stained  bacteria,  or  other  small  dark  objects,  seen 
in  a  bright  field,  which  can  be  seen  only  by  means  of  an  instrument 
which  yields  a  well  resolved  image  of  the  field." 

A  vote  of  thanks  to  Mr.  Gordon  for  his  paper,  and  to  those  who  had 
taken  part  in  the  discussion,  was  unanimously  passed. 


Dr.  Hebb  read  a  letter  which  had  been  received  from  the  Secretary 
of  the  Optical  Society. 


The  Chairman  reminded  the  Fellows  that  at  their  next  Meeting  it 
would  be  necessary  to  nominate  OflBcers  and  Council  for  the  ensuing 
year,  and  also  to  appoint  two  Auditors  of  the  Society's  accounts  for  the 
year  1900. 


The  following  Instruments,  Objects,  etc.,  were  exhibited: — 

The  Society : — An  Old  Microscope,  by  DoUond,  presented  by  Mr. 
Charles  Lees  Curties ;  and  an  Old  Microscope,  by  Culpeper,  presented 
by  Mr.  Wynne  E.  Baxter. 

Mr.  Cionrad  Beck : — Optical  Bench,  for  illumination  with  either 
ordinary  or  monochromatic  light,  arranged  to  show  experimentally  that 
AmphipUiura  pellucida  could  be  resolved  by  the  green  light,  while  it 
could  not  be  resolved  by  the  yellow  light. 

Mr.  J.  W.  Gordon : — Specimen  of  Staphylococcus  shown  with  the 
aid  of  a  top  stop,  being  the  original  specimen  used  for  the  figure  that 
will  appear  in  the  Journal  in  illustration  of  his  paper ;  Photomicrographs 
and  lantern  Slides  shown  on  the  screen  in  illustration  of  his  paper. 

Dr.  Hebb  :— Doulton's  White  Porcelain  Filter  ;  Small  Filter  Bottle, 
for  filtering  micro-mounting  fluids,  devised  by  Mr.  H.  Tavemer. 
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Mr.  J.  Rheinberg : — Grayson's  Band  Plate,  and  some  familiar 
diatoms  shown  with  ^  in.  objective,  and  No.  6  eye-piece,  fitted  with 
Mr.  Gordon's  Top  Stop  Apparatus  and  Opaque  Central  Stops,  to  show 
the  triplication  of  lines  and  the  intercostal  markings  to  which  images 
are  liable  nnder  those  conditions. 


New  Fellows. — ^The  following  were  balloted  for  and  elected  Fellows 
of  the  Society: — Messrs.  Cuthbert  Otto  Ralph  Andrews;  Charles 
Anthony,  jmi. ;  Charles  Arthur  Morgan  ;  and  Edward  O'Brien. 


EMENDATION. 


Dr.  A.  C.  Stokes  writes  asking  that  the  words  "but  not  at  the 
posterior  extremity,  to  which  it  does  not  fully  extend,  stopping  short  of 
that  margin  by  a  considerable  interval,"  should  be  deleted  from  his 
Note  (see  p.  649,  lines  3,  4,  5). 

Unfortunately,  the  request  came  too  late,  as  the  first  sheets  of  the 
Journal  were  already  printed  off. — Ed. 
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See  Watson's  Supplemental  List— just  published— for  particulars  of  the  above. 
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